






































Seer 














«PUBLISHING ()FFICE No. 42 Pine STREET» 
VY 


DEVOTED TO THE INTERESTS OF ILLUMINATION, VENTILATION, WATER SUPPLY AND DISTRIBUTION, & GENERAL SCIENCE. 








VOLUME LI.—Noe. 25. 
Whole No. 758. t 


NEW YORK, MONDAY, DECEMBER 16, 1889. 


$3 PER ANNUM, 
IN ADVANCE, 








A. M. CALLENDER & ©0O., Proprieters, 
JOS. KR. THOMAS, C.E., Editor. 


C. E. SANDERSON, Manager. 
T. J. CUNNINGHAM, Asst. Editor. 


ENTERED AT THE POST OFFICE AT NEW YORK, N. Y. 
AS SECOND CLASS MATTER. 








Published on each Monday of the year, at No. 42 Pine Street, N.Y. 

Terms of Subscription, Including Postage.—For the United States and 
Canada, #3 per annum. European countries, $4.00 (17 shillings—20 francs). 
All payments to be made in advance. Single copies, 10 cents. 


Remittances should be made either by post-office order, registered letter, or 
bank draft on New York, payable to the order of A. M. Callender & Co. 


Correspondence.— Wishing to make this Journat a gazette of intelligent dis- 
cussion to those of our readers who may wish to gain or give information on 
the subjects to which its columns are devoted, correspondence is solicited for 
publication from all who make the study of those subjects a pleasure or a 
profession. 





CONTENTS. 
An Asterisk (*) denotes an illustrated article. 
EpiTor1ats— 


MR scenasitccssccscessschopseees Gadeddssresonacseneduncsacaacseccssodsioncse 849 


But the Gas did not Go—Photographing by the Aid of the Welsbach Light— 
To Try the Value of Boston’s Public Arc Lights. 


Gas vs. Electricity in the Public Lighting of Paris.................0000 850 

*Photometry, by John Methven, Assoc. Inst. C.E.—Concluded from 
ais hinidbighshasebdetdsssNidie salves avessisensesssveucntaeseecescxctencas 851 
The Application of Iron and Steel to Building Purposes............... 855 
Injury to Coal by Spontaneous Combustion. ...............seseesseceereeres 856 
The Raising and Lowering of Purifying Covers .............ss00sssseere 857 
*Erfurth’s Scaffold-Building Device................ccssccsesssecessseceeseeses 858 
The Near Future of Electricity, by George Cutter................s0seeee 858 
Some Contract Prices for Electric Lights...........0cccsscceccesseseeeseees 859 
IreMs OF INTEREST FROM VARIOUS LOCALITIES..........005.cccsssssseseeresees . 859 

New Company for Adel, lowa—An Accident at Macon, Ga.—The Sale of the 

Hillsdale (Mich.) Works—Auxiliary Plant, Laclede Company—Richmond 

(Ky.) Works on the Market—Public Lighting, Elizabeth, N. J.—Public Light- 

ing, Chattanooga, Tenn.—Schedule for Supplies, Philadelphia, Pa.— Notice to 

Gas Consumers, Boston, Mass —Might Better have Used Gas—Sheriff’s Sale— 

Middletown, Del., Tries its Electric Candle Power—Public Lighting, Mt. Mor- 

ris, N. ¥.—And Many Other Items. 

The Market for Gas Securities.............ssssssessssrsscserssssesesseeveeee one 861 








BRIEFLY TOLD. 
. ir maa 

BuT THE Gas DID Not Go.—The government authorities have, be- 
cause of the results of experiments conducted by them with a view to 
determining its efficiency, been greatly in favor of the Lungren lamp, 
and many notable installations of the same are now to be seen in the 
public buildings throughout the country. Naturally such use is at.once 
reassuring to the gas maker and flatteringly profitable to the makers of 
the burner. From all that we had heard of its use by the government, 
the conclusions derivable were that in every sense it had been found sat- 
isfactory, and that its extended application to the lighting of government 
buildings’ interiors was assured. Some time ago, however, we were 
very much surprised at reading the following item in the pages of the 
Electrical Review : 

“A Point in the Hlectricity-Gas Conflict.—A small point in the 
electricity-gas conflict has been developed by the government’s use of the 








Lungren gas burner, which is commonly placed in the center of and be- 
neath the branches of a fixture which support the electric lamps. Some 
of the incandescent electric companies have contended that the excessive 
heat radiated by these large gas burners would destroy the insulation of 
the fixtures’ wires, and therefore ‘gas must go.’ Some of the govern- 
ment offices find the Lungren burners very useful.” 

It will be noted that while the Electrical Review presentation of the 
case does not commit that authority to an espousal of the claim of 
‘*some of the incandescent electric companies,” in respect to the danger 
of the radiated heat from the Lungren lamp seriously affecting the insu- 
lation of the electric current-carriers, it is nevertheless a fact that the Re- 
view does not make any positive denial of the absurd suspicion put forth 
by the incandescent companies—although it does admit that ‘‘some of 
the government offices find the Lungren burners very useful.” Desir- 
ing to obtain an authoritative denial of the assertion that the aforesaid 
use of Lungren lamps could in any manner affect the delivery of incan- 
descent lighting currents, we placed ourselves in communication with 
Mr. E. Stein, President of the Siemens-Lungren Company, who prompt- 
ly responded in the following manner : 

THE SIEMENS-LUNGREN CoMPANY, 
Philadelphia, Pa., Dec. 9, 1889. 
To the Editor AmerIcAN Gas LIGHT JOURNAL: 

Referring to the assertion made by some of the incandescent electric 
lighting companies that the heat generated by the Lungren lamp would 
destroy the insulation of the fixture wires, we desire to say that, by di- 
rection of the Treasury Department, thorough tests were made to deter- 
mine this point before the decision was arrived at to adopt the Dfffteren 
lamp as a part of the combination fixture. The results of these tests 
were such as to successfully establish the fact that the insulation was not 
injuriously affected. We have copies of the official report to that ef- 
fect. We are receiving many orders from the Treasury Department for 
Lungren lamps for use in combination fixtures, having incandescent 
lamps for the side lights; and these are being largely employed in the 
mailing rooms and other places where large volumes of light are re- 
quired—principally in the post offices throughout the country. Further, 
in many instances the Lungren lamp is used alone (without the,incan- 
descent lamp being turned on) where such combination fixtures form the 
lighting equipment. Perhaps this has given rise to the report of which 
you speak ; but it is the fact that such omission to use the incandescent 
lamps on the fixture is owing to the superior quality and ample volume 
of light obtained from the Lungren lamps, and not because of any in- 
jury done to the electric light wire by the latter. In other words, the 
Lungren lamp ajone amply met the illuminating necessities of the situ- 
ations where the combination fixture had been installed. 

Very truly, E. STEIN, Pres. 

In view of this explanation it is only the hardened electric enthusiast 
who will gainsay the Electrical Review's admission that even ‘‘ some of 
the government offices find the Lungren burners very useful.” 





PHOTOGRAPHING BY THE AID OF THE WELSBACH LIGHT.—We beg 
to acknowledge the receipt from the Welsbach Incandescent Gas Light 
Company, of Philadelphia, copies of individual photographs that were 
taken during the progress of the last meeting of the American Gas Light 
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Association, the Welsbach incandescent gas burner being the vehicle that 
illuminated the temporary photographing room. The photographer was 
the well-known Mr. Geo. G. Rockwood, of Upion Square, New York, 
and the specimens of his Baltimore Welsbach photographing are as per- 
fect and complete as anything ever developed by him in the ordinary 
method at his Union Square parlors. In fact we heartily congratulate 
the Welsbach Company on the complete success that attended its object 
in making the display, which, to use ti: Company's own words, ‘‘ was 
to show to our friends in the gas business a new use to which illumin- 
ating gas can be put.” 





To Try THE VALUE oF BosTon’s PuBLic Aro Licuts.—Alderman 
Barry, at a recent meeting of the Boston Council, offered a resolution 
ordering the appointment of a special committee to be charged with the 
duty of investigating as to whether or not the contract between the city 
and the Boston Electric Light Company is being carried out by the lat- 
ter in accordance with the conditions of theagreement. In arguing in 
support of the resolution, Mr. Barry bluntly asserted that he believed 
that while the city was paying for lights of 2,000-candle power, it was 
being served with only 1,200-candle power. This view was shared in by 
other members of the Board, and the outcome was that the investigation 
was determined upon. This resolution and action are timely, in that 
the city is now about to enter into a new contract for the electric light- 
ing, with every probability that the Boston Electric Light Company will 
again receive the lion’s share of the award. It may be different, how- 
ever, if the investigating committee finds that much of the Company’s 
past service was founded on a supply much below the valueagreed upon 
in the contract. 








Gas v. Electritity for the Public Lighting of Paris. 
sie 

The London Journal says that it will doubtless be in the recollection 
of its readers that early in the present year the Paris Municipality de- 
cided, with the view of adding to the attractions of the city during the 
period of the exhibition, to illuminate some of the principal boulevards 
by the electric light, and then adds: The portions selected were, of 
course, those which are always most frequented—viz., the boulevards 
forming a continuous line westward from the Porte St. Martin to the 
Madeleine—a distance of rather more than a mile and a half; and in 
order to give a good “‘ finish” to the scheme, the Rue Royale (which is 
a kind of connecting link between the western end of the boulevards 
and the Place de la Concorde) was included. In due course, the lamps 
were put up; the position determined upon being the center of the road- 
way. They were all arc lights, placed on ornamental posts considerably 
higher than those used in ordinary street lighting. In view of the decis- 
ion of the Municipality, the Paris Gas Company applied for, and were 
granted permission to show what could be done in the way of public 
lighting by means of improved gas lamps and burners. The places 
selected by them for their demonstration were the Rue de la Paix and 
the Avenue de |’Opéra—two fine streets running at angles from the 
Place de l’Opéra, on the line of boulevards already referred to, south- 
ward towards the Seine. The avenue, it may be remembered, was the 
scene of ihe earliest electric street lighting experiment in Paris, one re 
sult of which was to rouse the Paris Gas Company to light the adjacent 
Rue du Quartre Septembre with a new high-power burner to which they 
gave the name of the street. The area lighted by the Company in the 
Rue de la Paix is 5,152 square meters (1 square meter = 1.2 square 
yards); and there are employed for the purpose 117 burners of the 
‘* Parisien ” type, giving the light of 6 Carcels, or 57 candles, taking the 
Carcel as equal to 9.5 candles, with a consumption of 350 liters, or 
about 12.5 cubic feet of gas. These burners have taken the place of a 
similar number, giving the light of 1.1 Carcels, with a consumption of 
140 liters of gas. The total quantity of gas consumed by the new burn- 
ers is about 24 times as much as was burnt before; but the amount of 
light yielded is 54 times greater—being 0.138 Carcel, as compared with 
0.025 Carcel, per square meter of surface. In the Avenue de l’Opera 
the superficial area illuminated is altogether 20,940 square meters, for 
which there are employed 189 ‘‘ Guibout” burners, each of them giv- 
ing the light of 11 Carcels with a consumption of 550 liters of gas, and 
sever burners of higher power, each yielding 27 Carcels with 1,200 
liters. The 189 burners replace a similar number of ordinary 5-feet 
burners; and the seven of higher power are in substitution of burners 
which, with a consumption of 1,400 liters of gas, gave the light of only 
13 Carcels. The total quantity of gas consumed in the improved light- 
ing is rather more than three times as great as before; but by the em- 
ployment of better types of burners, it is made to yield 7} times as much 
light. With regard to cost, for the Rue de la Paix it works out (at 15c. 





per cubic meter, the price charged to the Municipality) to 0.87c. per Car- 
cel-hour; and for the Avenue de l’Opera to 0.74c. 

It will now be interesting to compare, on all points, these improved 
systems of gas lighting with the electric lighting in the Rue Royale. 
This, as those of our readers who have visited Paris will remember, is 
the rather broad street, about 350 yards in length, extending from the 
front of the Madeleine Church straight into the Place de la Concorde. 
It is an important thoroughfare, and one which has figured conspic- 
uously in most of the internal troubles which have from time to time 
convulsed the city. All through the day, and even well into the night, 
there is a continuous stream of vehicles passing along this street on their 
way to and from the Champs Elysees; and during the exhibition the 
traffic in the evening was very heavy. The area illuminated is 10,500 
square meters, or about 12,5€0 square yards, in extent; and there have 
been employed for the purpose 25 electric are lamps, each of 70 Carcels, 
or something like 660-candle power. This works out to about 0.160 
Carcel per square meter, as compared with 0.108 Carcel for the Avenue 
de l’Opera, and 0.138 Carcel for the Rue de la Paix. With regard to ex- 
pense, the electric lighting in the Rue Royale cost 55c. for 75 Carcels, or 
about 0.73c. per Carcel-hour, against 0.74c, for the Avenue de l’Opera 
and 0.87c. for the Rue de la Paix. These figures, at first sight, show 
slightly in favor of the electric light; but it should be borne in mind, as 
pointed out by our contemporary the Journal de [' Eclairage au Gas, 
that the calculation of the comparative expense of the two modes of light- 
ing is not founded upon actual cost prices, and therefore the figures ar- 
rived at could not serve as the basis of a working contract. The Editor 
of the above-named publication maintains that, taking the net cost on 
both sides, including interest on the capital outlay, the trials here re- 
ferred to would show an economy of about 50 per cent. in favor of gas. 
With the net price arrived at, it is, of course, open to anyone to add 
thereto whatever profit he expects to realize. 

So much for the comparative efficiency and the cost of the two sys- 
tems of lighting. It remains now to deal with the question of convenience 
and reliability. The warmest partisans of electric lighting are com- 
pelled, by force of circumstances, to acknowledge that, like Homer, it 
‘*sometimes nods,” and occasionally does more—it goes to sleep, to the 
great inconvenience and danger of those who are dependent upon it. 
The electric lighting on the boulevards of Paris has been no better in 
this respect than some other installations that could be named; and, as 
the gas lamps were dispensed with, if it had not been for the lavish use 
of gas by the shopkeepers, serious accidents might have resulted. From 
the point of view of reliability, therefore, the electric lightdoes not com- 
mend itself to the municipal authorities for permanent adoption on the 
boulevards; and it is doubtful whether, at the termination of the exist- 
ing contracts, they will be renewed for the winter season, when there is 
the greatest need of light, and when, consequently, sudden extinctions 
are so much the more to be feared. Asan additional feature of at- 
traction during the period of the exhibition the electric light on the bou- 
levards had a raison d'etre. While the city was ‘‘ bagging” the money 
spent by the five million provincials and the million and a half of for- 
eigners who visited the great show in the Champ de Mars, her rulers 


could afford to be a little extravagant in the way of illumination. But 
will they care to be equally lavish now that the excitement is over, and 
the ‘‘ brilliant dream,” as it has been called (though it must be confessed 
that there was a very substantial element of reality about it), hasalmost 
faded away? One is inclined to think not; and if this should turn out 
to be the case, will any attention be given to the older and less tricky 
illuminant with the view of seeing what can be done to employ it to the 
best advantage on the boulevards? The gus lighting in the two thor- 
oughfares already referred to is evidence of the capability of gas to fulfil 
all the requirements of a public illuminant ; and the municipal authori- 
ties are about to show their confidence in it by adopting a new type of 
high power burner—the “ Industriel ’—for the lighting of the Place de 
la Republique, in substitution of the burners now in use there, which 
are of the kind already referred to as having been introduced a few 

ears ago for lighting the Rue du Quatre Septembre. The old 1400-liter 
erent. will be replaced by ‘‘ Industriel” burners consuming 1200 liters 
of gas per hour; and the 875-liter burners by those passing 750 liters. 
When this change has been effected the total quantity of light afforded 
by the new burners and lamps will be about three times as great as by 
the present appliances; and at the same time there will be a saving of 
62 frs. per annum in the cost of the gas consumed in each of the lamps. 
One of these burners, passing 1200 liters of gas per hour, has been tested 
photometrically against one of the Edison electric lamps on the boule- 
vards, and the latter was found to 1} times as much illuminating 
power as the former. But then the Edison lamp costs 59 c. per hour, 
whereas a gas light having the same intensity could be ob‘ained with 
Paris gas for 23c. It would therefore be possible for the Paris Mu- 
nicipality to have twice the present amount of light on the boulevards 
by using high power gas burners and lamps of the most improved type, 
and at the same time effect an economy as compared with the cost of 
electric lighting. Whether or not they will avail themselves of these 
appliances remains to be seen. 
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(Continued from p. 822.) 
Photometry. 
ee 
By JOHN METHVEN, Assoc. M. Inst., C. E. 


[A paper read before the Southern District Association of Gas Engi- 
neers, and reprinted from the London Journal. | 


The results of the returned illuminating power of the same gas under 
a change of temperature, would naturally lead us to inquire what is the 
correct temperature to use. Thermostats have been introduced lately 
into some of the testing places, with the view of maintaining a regular 
temperature ; but these are in the habit sometimes of shutting off the 
supply of gas to the hot-water boiler, with the result that, a cold night 
intervening, the temperature of the apparatus is reduced, and the next 
operation of testing is made under circumstances unfavorable to the re- 
turned quality of the gas. 

These results due to change of temperature induced me to make some 
experiments to discover the actual cause of the difference of illuminat- 
ing value of the same gas. For that purpose I used a standard light of 
carbureted gas supplied with a constant volume of previously dried air. 
To arrange this, I had the airholder removed from the photometer room 
into a larger room, where it would be unaffected by the change of tem- 
perature made in the testing room ; and I thus made a standard of com- 
parison which was constant in power. The results of the experiment 
fully corroborated my previous experiments, and showed that the burn- 
er developed the highest illuminating value of the gas at the low tem- 
perature. It was therefore clear to my mind that the increase of tem- 
perature did not in the end contribute to the higher returned value as- 
signed to the gas, by improving the development of light in the burner. 
Its influence must have been exerted on the combustion of the candles 
in diminishing their light-giving value. If it was not from the fact be- 
fore alluded to—that the density of the gas under the higher temperature 
was lowered, and a consequent advantage obtained from the correction— 
the difference would have appeared greater. I append the figures of one 
of the experiments, which in this case also was corroborated by others : 





Temp. Results by candles. Results by constan 

of meter. Open photometer. dry air standard. 
Bae kkeseees ree: Seer ere 16.37 
SEGA eadVessiddedee ORs 65:6 tae ieee 16.00 


In these experiments we observe, as in the others previously men- 
tioned, an increase of illuminating power of the same gas when tried by 
candles under an increased temperature, amounting to about 2% per 
cent.; whilethe constant dry air standard revealed a reduction of light 
value of 2} per cent. I have remarked that these results corroborate my 
previous experiments. Some few years since I was surprised with the 
result obtained by the improvement of the light developed by the flame 
of an Argand burner by causing the air which the burner inducted to 
pass through channels surrounded by ice in a vessel, made air-tight 
round the chimney gallery of the burner. The air thus reduced in tem- 
perature increased the development of light 10} per cent. This result 
was not expected by me at that early stage of my investigation, and at 
first I was doubtful of its accuracy; but the same results were obtained 
on repeating the experiments time after time. I was not long in discov- 
ering the cause of the increased power of the flame. It was due en- 
tirely to the fact of the removal of the aqueous vapor from the air by its 
reduction of temperature. This was very interesting to me at the time ; 
for I found that lowering the temperature of the air supply to the flame 
produced an effect on the flame in the same direction that makers of re- 
generative burners were striving to obtain by directly opposite means. 

A very interesting memoir of M. Bremond was published inthe Jowr- 
nal of Gas Lighting on the influence of atmospheric rarefaction on the 
illuminating power of gas, in which he describes some experiments made 
at different altitudes over the line of the Northern Railway, of Spain. 
The apparatus was fitted in a goods van attached to a special train ; and 
at the different elevations along the road his experiments were made. 
The conclusions he arrived at are that, with the increased altitude, the 
loss of iluminating power increases ; and this he contends is quite inde- 
pendent of the influence of barometrical pressure and temperature in 
diluting the bulk of the gas itself. The general expression in English 
units of M. Bremond’s rule for determining the loss of illuminating 
power of coal gas due to rarefaction of the airin consequence of altitude, 
irrespective of barometrical corrections, is as follows: The illuminating 
power of the gas of any given quality diminishes by. 0.742 per cent. for 
every 100 feet of altitude. Here we have another instance of the altera- 
tion of density of the air influencing the work of the burner in develop- 
ing the light of the flame; and although in Londom we cannot obtain 











say, 400 feet, which means an effect produced on the gas of, say, 0.3 
candle. 


Experiments on the Value of the Light of Candle Flames. 
In making the following experiments, the light value of the flame of 


the candle was found to depend on the position its wick held with regard 
to the disc. 
fishtail burners, possess a flat side and an end, which, I think, drawing 


It must be observed that candle flames, like flames from 
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Fig. 3. 
No. 3 will fairly represent. The centers of the flames occupied one ter- 
minal of the photometer, and the candles were movable, so as to place 
their wicks in the required direction. A Methven screen and dise box 
occupied the other terminal, provided with a supply of gas of constant 
quality ; but as the screen value was rather greater than two standard 
candles, the mean lighting value of the candles appearing low must be 


attributed to this cause. The following figures are the mean results of a 
number of candles. Two distinct candles were used on each occasion : 


Light value of can- 
Position. dle ——. | — 
A. Plane of curvature of both wicks parallel to plane o 
RES ira 5 ct cia die a ee WR Sr RLS ah Aa eee 1.999 
B. Plane of curvature of both wicks at right angles to 
plane of disc and bent away from disc.........--.. 1.957 
C. Plane of curvature of both wicks at right angles to 
plane of disc and bent towards the disc............ 1.933 


Taking the mean light value of the two candles from these results as 
1.972 candles, the position A gives a result 1.37 per cent. above the mean; 
position B, 0.76 per cent. below the mean ; whilst position C gives 1.97 
per cent. below the mean. It is evident, therefore, that the position in 
which the wicks of the candles are placed (although the centers of their 
flames may, by means of an adjustable candle balance, occupy the ter- 
minal of the photometer) must cause a difference in the results of the 
testing. The Referees in their ‘‘ Instructions” state that ‘‘the candles 
are to be so placed that the plane of the curvature of one wick shail be 
perpendicular to the plane of curvature of the other wick.” There are 
several positions shown on diagram No. 4, in which the wicks of the 





anything like the altitudes M. Bremond found, we have a range of, 


candles may be placed so as to comply with these * Instructions ;” but 
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there is only one position in which they can be placed so that their mean 
lighting value should be exposed to the disc, and that position is marked 
5 on the diagram. 

This alteration of position of the candle wicks is of great importance 
in the Evans photometer, where the index on the scale represents the 
center of the candle. Diagram No. 5 represents graphically the error 


fe | = 


a ae ae 
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Fig. 4. 


Diagram showing the various positions for placing the wicks of candles—all complying with the | © 


“ Instructions ” of the Gas Referees. 


likely to arise from this cause. 
candle flame was determined as above mentioned. The value of the 
light of the candle flame was observed when the center of the candle 
occupied the position of the terminal of the photometer, corresponding 
to the manner in which it is used in the Evans photometer. With the 





a 2: 6 
=e 
| | Fe 
4 
Fig. 5.—PHOTOMETERS WITH FIXED CANDLE HOLDERS. 
Diagram showing the possible error due to the altered position of the candle wicks in the Evans 
Photometer. This error is increased on Photometers with shorter bars, and unprovided with 
adjustable candle balances. 





wicks turned from the disc, the light value for 240 grains of sperm con- 
sumed by the candles was found to be 1.953 candles; with the wicks 
turned towards the disc the light value was 2.032candles. This amounts 
to a difference of 4 per cent.; and the returned results of the testing will, 
of course, vary to that extent against the gas when the wicks are facing 


In the same manner the value of the| 





the disc, and in favor of the gas when turned in the opposite direction, 
The difference on the diagram is represented as being 3.6 per cent.—a 
result fairly agreeing with the photometrical results. The “ Instruc- 
tions” of the Referees provide for nearly one-half of this possible error; 
but to make them complete the position shown in fig. 4 (No. 5) should 
be adhered to. If candles were used in photometers in this position, the 
variations in photometrical results which have hitherto been ascribed to 
candles would to a great extent be removed. I have systematically used 
candles in this position, and the maximum and minimum variation from 
the mean of daily results, extending over 12 months, have been plotted 
on diagram No. 6*. Each day three separate pairs of candles were used 
in conformity with the statutory requirements—first in the open pho. 
tometer, and afterwards in the closed photometer. To obtain a correct 
comparison, both photometers were connected to the same meter; and 
the same burner was used in each instrument. It will be observed that 
the mean variation on the open photometer for the year was above the 
mean for the day, 1.59 per cent.; below the mean for the day, 1.37 per 
cent.—together giving an outside variation of 2.96 per cent. The same 
candles used on the Evans photometer gave a result rather better—1.44 
per cent. above the mean of the day; and 1.36 per cent. below the mean 
of the day, or an outside variation of 2.80 per cent. A Methven screen 
was used daily on the open photometer, and was found to possess a 
higher value, by 2.87 per cent., than the mean candle results on the open, 
and 5.78 per cent. on the closed or Evans photometer. This record of 





* Fig. 6 consists of four elaborate diagrams, showing the value of the 
comparison flame burning 5 cubic feet of gas per hour, with candles on 
the open and closed photometers respectively and the Methven screen. 
The experiment extended over 12 months. One apparatus only was 
used for the two photometers; the open photometer used being of the 
Lambeth testing station pattern. 


SERIES 1.-—The Methven Screen (used in the Open Photometer) Com- 
pared with the Average of Daily Tests by Candles in the Closed 
Photometer, gave the following Results, all Below the Mean: 


Greatest. Least. Aver. Greatest. Least. Aver. 
tO ee 6.60 4.20 5.90 July..... 9.80 4.80 6.47 
Feb. .... 9.30 2.70 5.60 ae 7.30 3.75 5.40 
March 9.00 1.00 5.77 Sept..... 7.15 4.25 5.60 
April. 9.00 3.50 6.35 as 6.50 4.30 5 40 
| Pee 8.80 3.60 6.17 Nov..... 6.75 4.50 5.60 
June . 6.90 3.50 5.65 Dec. .... 6.60 4.40 5.50 


Series 2.—The Methven Screen Compared with the Average Daily 
Test by Candles on the Open Photometer gave the following Re- 
sults, all Below the Mean: 


Greatest. Least. Aver. Greatest. Least. Aver. 
Pere 4.50 2.15 3.18 July..... 4.85 1.60 3.27 
Feb. .... 4.50 0.75 2.90 a 4.70 1.50 2.68 
March... 7.00 1.10 3.21 LO 4.10 1.80 2.70 
April.... 6.50 1.35 3.21 LS 3.50 1.85 2.40 
DT aia 5.60 1.00 3.02 Nov. .... 8390 1.45 2.50 
June.... 3.65 0.80 2.55 Se 4.50 2.15 2.86 


SeriEs 3.—In the Candle Experiments on the Closed Photometer, the 
Percentage Maximum Variations from the Average of each Series 
of Tests were as follows: 


Above the Mean. Below the Mean. 


Greatest. Greatest. 


Least. Aver Least Aver. 
NS os s'6 a2 = dos Sa 0.40 1.20 2.70 0.40 1.10 
Ae 6.25 0.35 1.20 4.85 0.50 0.95 
OS Sere 6.25 0.10 2.36 6.85 0.10 2.44 
a eee 3.80 0.30 1.48 3.75 0.30 1.67 
SS 5.00 0.05 2.07 4.80 0.05 2.07 
BR, sob 5x we 4.55 0.50 2.61 3.60 0.50 1.85 
CC eae 2.35 0.20 1.20 2.70 0.20 1.21 
OS ae 2.60 0.15 1.25 2.50 0.15 1.30 
UD” Ses 2.80 0.15 1.08 3.15 0.05 1.12 
Es, = 2.40 0.20 0.99 2.00 0.35 0.94 
ee . 2.80 0.50 1 06 2.35 0.50 1.00 
No wing: miea ks 2.00 0.15 0.85 1.50 0.15 0.70 


Series 4.—In the Candle Experiments on the Open Photometer, the 
Percentage Variations from the Average of each Series of Tests 
were as follows: : 

Above the Mean. Below the Mean. 





Greatest. 








_ 


Least. 


Greatest Least. Aver. Aver. 
Re ease 2.30 0.10 0.70 2.15 0.10 0.78 
aor 2.50 0.15 1.90 2.50 0.10 0.60 
March....... 4.50 0.15 2.12 5.00 0.10 1.50 
ae 6.55 0.50 2.68 5.40 0.50 2.20 
eee 4.50 0.70 2.24 4.75 0.40 1.85 
June..... 4.55 0.70 2.04 3.00 0.85 1.75 
ere 4.85 0.50 1.99 3.65 0.50 1.63 
OC ae 8.50 0.10 1.60 2.10 0.15 1.46 
ES inet voes 3.20 0.35 1.40 2.35 0.45 1.30 
EY as Cass 2.15 0.40 1.10 4.65 0.15 1.10 
eee ae 3.20 0.25 1,23 2.65 1.50 1.20 
DM oicwc os 2.50 0.15 1.07 2.20 0.15 1.15 
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candle work is very interesting, as it may be compared with the results 
obtained by Mr. Dibdin, and published in his report to the late Metro- 
politan Board of Works in 1887. The results of the two investigations 
differ materially. They show how necessary it is, before a decision is 
arrived at to condemn the use of candles, that they should have fair 
play; that only parliamentary tests should be made and recorded ; and 
that on all occasions the mean lighting value of the candles should be 
exposed to the disc. That the photometer room should be kept at a uni- 
form temperature is not the least important condition. 

My experiments in determining the amount of light developed by 
candles in an atmosphere of varying temperatures, show that, when the 
temperature of the air supply is at 50°, the developed light for 120 grains 
of sperm consumed was 1.198 candles ; and by increasing the tempera- 
ture of the air supply to 72° F. the power of the light developed was re- 
duced to 1.041 candles, or a decrease of 13 per cent. The mean quantity 
of sperm consumed during the experiments was 120.2 grains per hour at 
the low temperature, and 119.7 grains at the high temperature—an in- 
appreciable difference. 

Professor Tyndall, in his work on ‘‘ Heat a Mode of Motion,” refers to 
experiments made by himself and Dr. Frankland, where they observed 
the different appearance of the flames of candles burning at the base 
and afterwards at the summit of Mont Blanc. He says: ‘‘The aspect of 
the six flames surprised us both. They seemed the mere ghosts of flames 
produced at Chamouni, enlarged, pale, feeble, and suggesting a greatly 
diminished energy of combustion. The candles being carefully weighed 
on our return, the unexpected fact was revealed that the quantity of 
stearine consumed above was precisely the same as that consumed below. 
Thus, though the light-giving power of the flames was diminished in an 
extraordinary degree, the rapidity of combustion was unchanged. This 
curious result is to be ascribed mainly to the mobility of the air at this 
great height. The particles of oxygen could penetrate the flame with 
comparative freedom, thus destroying the light and making atonement 
for the smallness of their number by the rapidity of their action. I 
find, indeed, that by reducing the density of atmospheric air to one-half, 
we nearly double the mobility of its atoms.” My experiments on can- 
dles follow the same direction as those quoted above ; but I am disposed 
to attribute the loss of light I experienced at the high altitude to another 
cause, viz., the presence Of aqueous vapor in the air, which at the tigh 
altitude was present in greater volume than at the low. 

I have made some experiments on the effect of aqueous vapor in the 
air and its influence on the light developed by candle flames. I find that 
candles, burning in tke ordinary atmosphere, where the temperature 
from day to day was practically constant throughout the experiments, 
possessed a light value of 1.104 candles, compared with a light of con- 
stant power, per 120 grains consumed, which was increased when they 
were burnt in a dry atmosphere to 1.196 candles per 120 grains, or an 
increase of 8.38 per cent. This great difference in the light value was 
due only to the removal of the aqueous vapor with which the air of the 
room was laden, and, I think, due to that cause alone, for the mobility 
of the air was unaltered as the temperature remained the same. 


Experiments on the Influence of Aqueous Vapor on Flames from 
Different Burners. 


Diagram 7 (in which the ordinates represent the temperature of the air 
supply to the burners, and the abscissze the illuminating power in can- 
dles) shows the effect produced by supplying flames with dry and satur- 
ated air at a constant rate. The lines marked A show the development 
of illuminating power from a flame consuming 5 cubic feet per hour in 
a Sugg’s ‘“‘ London” Argand, when supplied alternately with dried and 
saturated air. The dotted line represents the dry air supply, and the black 
one the saturated air supply. It will be observed, when dried air is sup- 
plied tothe flame, the light therefrom is practically of constant quality; but 
when a saturated air is supplied, with increasing temperature, the 
light value is rapidly diminished. Thus we have, between the tempera- 
tures of 50° and 75°, a loss of 10 per cent. of light value from the 5-feet 
flame. The lines marked B represent the results produced from the 
same cause on a flat-flame burner consuming a fixed rate of 5 cubic 
feet per hour within a globe. With dried air supplied to the globe, a 
constant value of light results at all temperatures; but with a saturated 
supply, the light value diminishes as in the former case. Between the 
temperatures of 50° and 75°, 11.2 per cent. loss of light occurs. Lines 
marked C represent the effect produced on a flame of ordinary gas 2} 
inches in length, consumed with a chimney, from a Harcourt’s pentane 
standard burner. With dry air supplied to the flame, the light was ab- 
solutely constant; but when a saturated air was supplied, loss of light, 
increasing with the temperature, was the result. Between the tempera- 
tures of 59° and 75°, the reduction of light value was 13 per cent. With- 





in the ranges of temperature which I have selected as being possible— 
changes which may occur in any testing place—there is a marked in- 
crease in the loss of light between the experiments A, Band C. ThisI 
believe to be due to the powers of the different lights to battle with the 
aqueous vapor with which the air was charged. 
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Fig. 7 


In carrying out the above experiments, I arranged an apparatus 
which made provision for dispensing with the forced, or controlled, 
supply of air, and permitted the burner to induct its natural air supply. 
Lines D on diagram No. 7 represent the development of light from a 5- 
feet flame in an Argand burner supplied with its natural supply of air. 
The amount of air inducted by the burner under these conditions was 
ascertained, after each experiment, by closing the large port and attach- 
ing the tube conveying the controlled supply of air. The rate of air was 
then adjusted so as to attain the same development of light from the 
flame, which was at all times burning at a rate of 5 cubic feet per hour. 
It was found that, as the temperature increased with dried air, the 
burner inducted a larger volume of air. Thus at the temperature of 66°, 
the illuminating power of the flame was 15.4 candles, and the volume 
of air was found to be at the rate of 34.26 cubic feet perhour. At 85°, 
the light was reduced to 15.1 candles; while the supply was found to be 
equal to 37.62 cubic feet per hour. Increasing the temperature to 104°, 
the light was reduced to 14.7 candles; while the air supply was found to 
be 39 cubic feet per hour. Increasing the temperature to 104° the light 
was reduced to 14.7 candles; while the air supply was found to be 39 
cubic feet per hour. When the air supply was saturated, very nearly 
the same increased volume was inducted by the burner, with a similar 
reduction of developement of light, as with the other saturated air ex- 
periments. It was evident, however, in the last experiment, that if a 
constant light was desired, a constant volume of air must be supplied to 
the flame within the chimney. 

Subsequent experiments, indicated on diagram No. 8, showed that, 
with either dry or saturated air, with an increase of 48.8 per cent. of 
air, I obtained a decrease of light of 20 per cent.; or, in other words, a 
decrease of illuminating power equal to 0.076 candle for every 1 per 
cent. addition to the air supply. In the case of the saturated air sup- 
ply, although the experiments are not comparable, as they were not 
made with the same gas, yet I find a very similar reduction of light 
with an increased air supply—50.6 per cent. of increase in the air supply 
resulted in a decrease of illuminating power of 21.3 per cent., or an in- 
crease of 0.071 candle per 1 per cent. of increase of air supply. These 
experiments are useful in showing quantitatively the effect produced by 
increasing or decreasing the supply of air to Argand burners. In substi- 
tuting chimneys of various sizes, the amount of air inducted by each 
might be arrived at by determining the light value of the flames. 

It must be remarked that the experiments on diagrams Nos. 7 and 8 





represent exaggerations of results which are likely to occur in the 
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natural condition of our atmosphere and tostandard burners consuming 
gas under normal conditions. The experiments with a supply ef moist and 
dry air was made in rapid succession, and the density of the atmosphere 
of the room in which they were conducted remained constant, as did also 
that of the gas; but they are useful in showimg what an enormous effect 
is produced on the combustion of flames by the presence of aqueous 
vapor in the atmosphere in which they are consumed. Also, in the case 
of the increased air supply, taken in connection with the remarks I have 
made on standard burners, prove that the light developed by these 
burners is entirely under the influence of the condition of the atmo- 
sphere for the time being. Alterations in the density of the atmosphere 
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must either increase or decrease the power of the chimney for inducting 
its volume of air; which volume must in its turn influence the develop- 
ment of light from the flame as it is varied. For the same reason, any 
form of construction of the photometer which tends to cause the atmo- 
sphere in the vicinity of the burner to take an upward direction, must 
present additional facilities for the burner to induct more air than it 
otherwise would, and consequently affect the development of light from 
the flame. Also, any form of photometer which tends to decrease the 
temperature of the air surrounding either the gas or the candles, must 
in its turf cause the burner to induct more air, and the candles to de- 
velop more light, as my experiments show they are wont todo. Under 
these circumstances, I think I am justified in stating that without an at- 
mosphere of constant barometrical pressure and temperature, the de- 
velopment of light from the flame within an Argand burner will always 
vary. As the Argand burner is the measure by which the gas is meas- 
ured and sold to the public, it is evident that elasticity is one of its 
properties; and although it may be lodged with the Warden of Stand- 
ards as a standard, it is a fact that we scarcely have two days in succes- 
sion when it can possibly give the same development of light from the 
same gas. 

I expect my remarks on this subject will not be indorsed by our 
scientific friends, who, I doubt not, possess the idea that the presence of 
aqueous vapor, and its effect on flame combustion, is the same with 
every flame, and therefore it cannot possibly influence photometry. The 
decision I arrived at is based on the results of my experiments. I have 
shown that within a range of 22° Fahr., candles vary in the light they 
develop to the extent of 13 per cent.; a flame from a Harcourt burner 
within the same range varies nearly 10 per cent., whilst the flame from 
an Argand burner varies only 8} per cent. Itis well known also that 
with all open flames the greater development of light per foot of gas burnt 
is obtained from an increased consumption. A combination of small 
flames will develop more light per cubic foot collectively than each 
flame will do singly. This result undoubtedly is due to the same effect 
which produced the difference in the percentage of loss of light in the 
Argand burner compared with the candles—viz., to the size and con- 
sequent power of the flame to withstand tlie cooling effect of the action 
of the aqueous vapor in the air. It is evident from what has been said 
that any flame, or part of a flame, which may have been used or in- 
tended for a standard of light must from day to day be affected by 
variations of temperature or barometrical pressure of the atmosphere. 
It is further evident that any flame thus used has been misnamed, for a 
standard of light, to be a standard at all, must possess an unvarying 
power. 

In considering the question of the varying development of light from 
flames, I was induced to analyze the flame of an Argand, especially the 
portions of the flame used in the Methven screen for photometrical pur- 
poses. Diagram No. 9 represents the light value of the horizontal por- 
tions of the 24-inch flame, burning under natural conditions, and also 
under conditions in which the supply of air to the carbureted flame is 
controlled and freed from its accompanying volume of aqueous vapor. 
The diagram is drawn to scale; the horizontal divisions representing the 
flame divided into spaces } inch deep. The vertical lines represent can- 
dles and tenths of candles. Scales marked D, C, B represent respec- 





tively the value of the horizontal portions 4, 5, 6, 7 and 8 when supplied 
with a natural air supply at temperatures of 50°, 70°, and 90°. The var- 
iations, colored black, show graphically the effect of temperature on 
that portion of the flame used for a photometer standard. Scale A rep- 
resents at the temperature of 90° the effect produced by a saturated at- 


mosphere on the same portions of the flame. An inspection of the dia- 
gram will reveal an important alteration in this case. The scales below, 
marked G, F, E, indicate the value of the same portions of the flame 
when supplied with a dried atmosphere of varying temperatures, but of 
constant volume. It will here be observed that the values of the por- 
tions of the flames colored black are practically equal, so that it is quite 


CANDLES. 
2 


Fank a 








STANDARD BURNER. 


90° FAHR 


70° » 








Fig. 9. 
Light value of the horizontal portions (44 in. deep) of flames, with varying conditions of air supply. 


possible to take a portion of the flame so supplied with a dried air which 
shall, under all conditions of atmosphere, give‘a standard amount of 
light with unvarying regularity. We saw by diagram No. 7 that the 
whole flame of an Argand burner gave a constant amount of light when 
supplied with dried air ; we now have proof that the detailed parts of 
the flame possess separately a uniform power under a wide range of 
temperature. A standard of light of such construction, and one worthy 
of the title, I have the honor to submit for your inspection, attached to 
a new description of photometer. 

I have endeavored to show in this paper—which I fear is getting rath- 
er a long one, and consequently incurring the risk of straining your pa- 
tience—first, that the action of the Gas Referees in altering the photome- 
ters in the manner they are now doing is calculated to engender the feel- 
ing that impartiality is conspicuous by its absence. Second, that in 
prescribing the standard burner, they have disregarded the small chim- 
ney with which it is associated, and prescribed the use of one which of- 
tentimes fails to develop the full value of the gas. Third, by the inter- 
pretation of various clauses in the Acts of Parliament to which I have 
referred, I hold they are not justified in making these changes. I have 
shown to what an extent changes in our variable atmosphere alter the 
light-developing qualities of the standard burner, and also of the stand- 
ard candle. I have further shown that, despite the care exercised in us- 
ing these candles, there is an influence operating on the development of 
their light which we cannot well control. The actions of the Referees, 
I fear, we must put up with—at any rate, until they see in another light 
the effect of the alterations they are now making. With regard to the 
burner and the candles, I am prepared to make some suggestions which 





to my mind tend to make photometry a more scientific art, and impart, 
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to it accuracy—a quality which, I venture to say, it does not now pos- 
sess, or ever did. 

My suggestions are incorporated with the new form of photometer 
which is here for your inspection to-day; and to which I have already 
in some measure referred. The burner for consuming the gas to be 
tested is provided with an arrangement for supplying it with acontrolled 
supply of dried air. For convenience to-day I have fixed to the air 
holder to which the burner of the photometer is connected a power me- 
ter, which I hope will succeed in preventing the necessity of refilling the 
holder each time it is exhausted; but for ordinary work the power meter 
may be dispensed with and the air holder alone used. The air holder 
possesses the usual scale of cubic feet ; and by this means the volume of 
air delivered to the burner may be regulated. By a series of weights of 
various sizes the rate of air can be regulated with precision, even in the 
case of the antiquated holder before you. By opening the port in the 
air chamber under the burner the gas may be lighted. The holder be- 
ing weighted to suit the temperature and pressure of the air, the burner 
may now be supplied with its corrected volume of air for the time being; 
and by closing the port all communication with any other air intake is 
severed. The gas to be tested is under these conditions supplied at all 
times with the same volume of air. The carbon constituents (from the 
very fact of the flame being maintained at a height of 3 inches, irrespec- 
tive of the rate per hour necessary to produce it) will at all times have 
the same volume of oxygen for their combustion, and, of course, the de- 
velopment of light will be in proportion to the quality of the gas, and 
cannot possibly be affected by any other factor. I propose to adopt the 
same attachment to the burner which yields the light of comparison ; 
but in addition to drying the air supply to the burner I pass the gas used 
first through a desiccator, then over pentane. Provision will be made, 
as at the other end of the photometer, for delivering a corrected volume 
of air, which, of course, will always be deprived of its aqueous vapor. 
This will result in the standard of light (which will as usual be a por- 
tion of the flame only) being absolutely consumed without the presence 
of aqueous vapor; and as the volume of air supplied will be at all times 
corrected in volume, I venture to predict that the result will be a con- 
s.ant and unvarying standard of light. The combination of the disc and 
standard represented in this photometer is useful in maintaining a con- 
stant emission of light through the slot ; and the tunnel through which 
this light passes into the disc delivers the whole of it where itis required, 
and effectually prevents the access of other light which is not required. 
The facility for moving the light to be tested, and the advantage of the 
long scale, have been before alluded to. The description of the instru- 
ment is thus completed. For general use I fear the introduction of such 
an instrument may be attended with some difficulty connected with the 
fulfilment of statutory requirements; but for scientific purposes, and 
when accuracy of results are required, I have the greatest confidence in 
its behavior, as its results when once rated will, at all seasons of the 
year, and with their attendant changes in the condition of the atmo- 
sphere, produce the.true value of the gas to be tested. 

I have also the pleasure of showing you in operation an improved jet 
photometer which I have altered in such a way that the main objections 
attached to the old form of instrument are removed. A jet photometer 
is essentially a very delicate instrument. It is exceedingly sensitive to 
changes of temperature. Inthe improved instrument I have water jacket- 
ed the whole of the gas-ways, to which I attach a small circulating pipe, so 
that I can maintain the gas at a constant temperature. The tempera- 
ture I adopt is 80° F., having found it a convenient one to use, as it 
leaves a sufficient margin in the hot weather for adjustment. This al- 
teration, you will observe, removes one of the chief objections. The 
next one I have overcomeis the effect onthe instrument of barometrical 
pressure. I nave succeeded in doing this by adjusting the height of the 
flame so as to suit the barometer for the time being. The scale I adopt 
is the result of observations extending over 12 months. Daily a com- 
parison was made, after the temperature of the instrument was adjusted, 
with the indicated results of the Letheby photometer on which the Meth- 
ven screen was used. The observed differences in the readings of the 
jet and the photometer were noted and tabulated with the barometer 
readings ; the result being that at the termination of my period of ob- 
servation I had a considerable number of results under each alteration 
of barometer, tenth by tenth, which afforded a very reliable mean re- 
sult. I was thus able to prepare a diagram, from which I have made 
the scale attached to the instrument for correcting height of flame tosuit 
the barometer. The action of a high barometer on the jet flame is two- 
fold. In the first place, the volume of combustible material is com- 
pressed, and there is consequently a greater quantity to pass through the 
orifice of fixed dimensions under the same pressure, producing a longer 


which the jet is consumed tends to decrease the length of the flame. So 
the high barometer acts upon the flame in both directions. It was this 
factor which necessitated the observations under a range of pressures 
which I have made. I have referred only to the high barometer. Of 
course, the reverse effect is produced with a low barometer. These com- 
bined alterations are improvements which will speak for themselves, 
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Fig. 10.—METHVEN IMPROVED JET PHOTOMETER. 


and it will be enough for me to state that they impart to the instrument 
a degree of reliability which enhances its value to the gas maker con- 
siderably. The instruments can be rated so as to agree with any pho- 
tometer, or adjusted to indicate within a moderate range the value of the 
gas with which they are supplied. 

In drawing my paper to a conclusion, I must apologize for its length. 
The circumstances under which it has been prepared have toa great ex- 
tent denuded it of the charm which generally fascinates writers on pet 
subjects; and its completion has been to the writer a great difficulty, 
But if it results in a good discussion his labor will be rewarded, and the 
time of the meeting will not be absolutely wasted. 








[Concluded from page 824. | 
The Application of Iron and Steel to Building Purposes. 
aap 
[A paper read by Mr. T. F. READE before the Royal Institute of British 
Architects. | 

Compound Girders, or Rolled Joists with additional Flange Plates 
Riveted on.—A very useful and economical form of girder can be made 
in this way, and the mode of calculating its strength or sectional area is 
identical with that given for wrought iron girders further on, with this 
difference, that, considering the inferior quality of the material in rolled 
joist flanges, the limits of stress for these sections should not exceed five 
tons per inch of sectional area, and, in calculating this, only one rivet 
hole need be deducted from the joist flange, the holes not being placed 
opposite to one another. The greater part of the flange section being 
usually in the joist itself, fewer rivets are required to attach the plates 
than in a built-up girder. If only a single plate top and bottom is used, 
%-inch rivets at 8-inch pitch placed zigzag will suffice. The holes for 
rivets in the joist should always be drilled, for the iron in the flanges 
must necessarily be under worse conditions than the rest of the metal in 
the joist ; and I have often seen cracks in rolled joist flanges extending 
from the rivet holes to the edge, the strength of girder being diminished 
thereby to the extent of 10 to 20 per cent. Heavy section rolled joists, 





' flame; and, ip the second place, the higher density of the atmosphere in 


carrying loads not exceeding 20 tons, may sometimes have their attach- 
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ments made to columns by bolting the webs to lugs cast on the columns; 
but in the case of heavier loads, and nearly always in the case of com- 
pound girders, vertical angle irons should be riveted on each side of 
ends of web, partly to act as end stiffeners to it, and partly as a means 
of making a more reliable connection to the column or stanchion. 
Wrought Iron and Steel Riveted Girders.—The process of calculat- 
ing the strength and designing the section of a girder must now be 
briefly described. The span ofa girder— for calculation—is the distance 
between the ceuters of its bearings, its depth is the depth between the 
centers of the sectivnal areas of the flanges—and in ordinary girders of 
angle irons and plate flanges it is usual to take the width of the web 
plates as the depth for calculation, and it is important that this should 
not be a very small fraction of the span; if less than 54, it will either 
have extreme deflection, or be wasteful by excess of material in the 
flanges; or, if more than ;'5, we shall probably have an excess of mate- 
rial in the web itself. A practical illustration being more useful than a 
bare statement of rules, we will suppose a girder has to be designed, of 
20 ft. span, to carry a load of 30 tons, equally distributed over its 
length ; we will assume that the circumstances of the case allow of al- 
most any depth, and as the limits of +, to ;, of the span have already 
been given, we will take the mean, or ;', of the span, which is 15 inches; 
this will be the depth of the girder between the inside of the flanges, 
which in an ordinary girder may be considered as the centers of the 
sectional areas. The first thing to be determined is the measure of the 
effect of the load, or what is called the bending moment; in other words, 
the load in tons multiplied by the span in feet and the product divided 
by 8 for distributed loads, or 4 for a central load. As girders are all 
levers of one sort or other, and the principle of tle lever is well known, 
30 tons x 20 feet 


it is not necessary to explain the divisors 8 and 4. 8 


= 7 


foot tons. 

This is the effect of tne load or greatest bending moment in the center 
of the span, and we now have to find what section of girder is required 
to resist it, or the moment of resistance. We have fixed the depth at 15 
inches, and will suppose the material is to be wrought iron. Ifthe load 
assumed above is a dead load—that is, a solid mass of brick or stone 
wall weighing 30 tons—the limit of stress for the material named should 
not exceed 5 tous per inch. If it were a mixed load—say, 15 tons of 
dead weight and 15 tons of floors which would never be completely 
loaded over their whole area—part of the fluor load becomes hypotheti- 
cal, and we may increase the limit of stress to 6 tons per inch. The lat- 
ter case being the most usual condition, we will take 6 tons. The mo- 
ment of resistance will then be the depth in feet, equal 13, multiplied by 
the limit of stress, 6 tons, multiplied by the sectional area of one of the 
flanges. As the moment of resistance has to be equal to the bending 
moment, the required area of the flange will be the bending moment, or 
75 tons, divided by 6 tons, limit of stress, multiplied by 1} ft. depth, or 

75 
6 x 14 
ing rivet holes. It was formerly considered necessary to make the top 
flanges of wrought iron girder stronger than the bottom, but the general 
practice is now to make them equal, except under special circumstances, 
as, for instance, bridge or roof girders, where the top flange has no lat- 
eral bracing or other support. Most of the calculations for a girder can 
be determined by the rules of graphic statics, and you will find the modes 
of doing this very clearly and simply described in two books on 
‘“‘Strains in Iron Work,” and ‘ Designing Wrought and Cast Iron 
Structures,” by H. Adams, published by Messrs. Spon. In designing 
girders beyond 30 feet long, and with flanges built up of several thick- 
nesses of plates, it is necessary to make the plates in such lengths that 
their weight shall not exceed the limits allowed by the iron makers. 
This limit of weight may at present be taken at 6 to 8cwt., and the limit 
of area at 30 feet. 

It is of the utmost importance that all riveting should be done in the 
best possible manner. The ‘* snap” or end of the rivet, which is ham- 
mered out while red hot, should project uniformly all round the 
diameter of the rivet; they should be of uniform size, and any of them 
showing radiating cracks, or being of asize much smaller than the 
others, should be condemned; also, wherever countersunk rivets are re- 
quired for bearings, etc., the plates or angles should have the rivet- 
holes countersunk by the drilling machine, and show on the outside at 
least 4 in. to 4 in. larger in diameter than the size of the rivet-hole. It 
is a very common practice to trust to’the taper given to the holes in the 
process of punching, and so save the small additional cost of counter- 
sinking. This canriot be too strongly condemned, as such rivets are 
often loose in the hole, and thus doing no work. It 1s easy to de- 
tect such loose rivets by placing the finger on the snap or countersunk 


= 10 in.; this is the net sectional area of the flange after deduct- 





end, and lightly tapping the head with a hand hammer; the movement 
of the rivet in the hole, if loose, is immediately detected, and they should 
be cut out and replaced by new perfect rivets. The process of design- 
ing a girder in steel is exactly as above described, except that a higher 
limit of stress is introduced into the calculations, it now becoming 7 
tons for a dead load, and 84 tons for a mixed load of floors and brick- 
work, or floors only. It is not advisable to make the webs of steel gird- 
ers as thin as the increased strength of the material would seem to ren- 
der possible; except in girders of dimensions much beyond our present 
example. In the rivet-holes in both materials it is usual in good work 
that all holes should be drilled; but in steel girders of any description 
this must be done, for the effect of punching upon the steel is to weaken 
the metal for a certain distance round the hole. This is sometimes 
remedied by punching the holes to about 4 in. less than the diameter of 
the rivet, and then drilling out the holes to the larger size. 

I may mention an adaptation of iron to the purpose of shoring. It is 
very useful in the case of an opening requiring to be cut through a wall 
at such a height above the ground level that ordinary wood shores and 
needles would be costly, and also prevent business being carried on in 
the lower stories during the alterations. Rectangular frames can be 
constructed of rolled joists or channel irons, connected at the corners of 
frames by tightly-fitting bolts. The upper and lower members of the 
frames are then passed separately through small openings in the wall, 
and the vertical sides bolted up to them on opposite sides of the wall. 
The weight of the wall above can then be taken up by the frames by 
wedging or other adjustment, and the portion of wall between the 
upper and lower members of the frames cut away for the insertion of 
@ girder or girders. 

The phrase “ builders’ ironwork,” which has unfortunately now be- 
come almost a trade term, cannot be too strongly condemned; it is used 
to designate an inferior description of work which is considered good 
enough for ordinary buildings; of course, where, as in buildings gener- 
ally, the constructional ironwork is usually covered, the fine finish to 
girder work, suchas planed edges of plates, is perhaps superfluous, except 
where flanges of girders are to be visible; but it cannot be too strongly 
insisted on that in other respects—such as good riveting, careful joint- 
ing, and good fitting of vertical web stiffeners, etc.—there is quite as 
great a necessity for good workmanship and materials in iron for build- 
ings as in the best description of railway and bridge work, the loads to 
be carried being, in some cases, inuch greater than for many railway 
bridges. 








Injury to Coal by Spontaneous Combustion. 
piel 

In an interesting communication to the Colliery Engineer, by Mr. C. 
J. Woodbury, of Boston, Mass., the author says : 

The questions pertaining to spontaneous ignition of coal have received 
the most extensive treatment from the various boards of investigation 
which have considered the subject. A recent fire due to this cause 
brings to light a new feature in regard to the subject. 

The facts in the case were that about 5,000 tons of semi-bituminous 
coal, which were kept in two brick houses, ignited spontaneously in the 
early autumn, about the middle of September, the fire being discovered 
in the two houses within a couple of days of each other. 

From the indications on the top of the pile furnished by the smoke 
curling in various places, it was apparent that the fire had extended 
throughout the whole mass ; and the deposition of sulphur on the sur- 
face of the pile, as it condensed from the volatile matter rising from the 
interior of the pile, presented the appearance of « yellow dew. 

Of the injury to the building by the heating of heavy brick walls to 
dull redness, and the burning of all timber in contact with the coal, we 
have nothing to do ; but the method adopted by the underwriters in the 
settlement of the loss was certainly outside of the usual course taken in 
such matters. 

This is, we understand, either to settle the loss on the basis of a lump 
sum which one party tries to increase and the other to diminish, until, in 
the spirit of exhaustion, rather than compromise, they settle on an aver- 
age ; and the other plan is to pay for the coal, and then sell it to small 
cor .umers by forcing the consumption by means of ruinously low 
prices, which do not reward the seller, and also interfere injuriously 
with the retail business in the vicinity. 

The method used in this instance was to take a sample of the coal from 
a portion which was uninjured, and subject it to chemical analysis, which 
gave ; 


Serer Ty erie OEE Tt Pe 76.50 
Hydrogen ..........2ccececccscccccvccsveves 3.98 
Mineral matter ..i......2.scccsccccceccoese 12.13 
Sulphur combined with iron...........-..-- .79 


Sulphur in organic compounds,,.,........- 
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The calorific value of a pound of this coal, as computed from the 
above, equals 13,594 thermal units. Other samples were obtained from 
the average of the pile when about half of the coal had been removed to 
a yard, leaving an oblique plane, which cut through approximately the 
center of the mass. 

These samples were collected from regular points over the slope, and 
taken to a clean pavement, where they were crushed and thoroughly 
mixed over to obtain a smaller sample for the purposeof analysis, which 
should represent the average composition of the coal throughout the 
whole slope. This analysis gave : 


Ee NED SA  R e Fees 74.13 
RN ony Wales's etre’ bait ava aiewere's a. 3.95 
II a I a el ra 13.18 


The calorific value of this sample of coal amounted to 13,230 thermal 
units, 2.68 per cent., as the depreciation of the value of the coal by heat 
ing, and it was upon this basis that the loss upon the coal itself was 
reached. A sample of partially cooked coal,which represented an aver- 
age sample of the coal actually injured by heat so as to make a noticea- 
ble change in its appearance, showed upon analysis : 


Sse As rig an 6 Fildes oi oe walte eee 65.77 
MIRE in co cialis “slalngis's.0.4 same gelso-viele 1.36 
STEER ATT Ree 26.13 
SN 1-355 Uy as ae, o\e-¥ lniow ates vie ws olan .82 


The calorific value of the coal amounted to 10,409 thermal units, or 
22.7 per cent. less than that of the uninjured coal. The cause of the 
heating was undoubtedly due to the presence of sulphur in its combina- 
tion with iron, forming iron pyrites. 

A defect in the consideration of the liability of various forms of bitu- 
minous coal to spontaneous ignition has been due to considering the to- 
tal amount of sulphur as the measure of hazard, an assumption which 
contains two errors sufficient in themselves to render that process of 
forming an opinion entirely unreliable, because the sulphur liable to 
produce heat by chemical changes under normal conditions is the sul- 
phur in combination with the iron, forming iron pyrites. This disinte- 
grates under the most ordinary conditions, while the sulphur in organic 
compounds is not liable to such changes. 

Secondly, a measure of this liability is not shown by an ordinary 
chemical analysis, which represents a sample selected by averaging up a 
large number of specimens, but the danger is due to the greatest concen- 
tration of iron pyrites, and not to its average presence in the whole mass. 








The Raising and Lowering of Purifying Covers. 
—_ 

The Gas and Water Review is printing an excellent series of articles 
on the ‘‘Construction of Gas Works,” by Mr. W. Ralf Herring. In 
respect to his determinations concerning the handling of purifier box 
covers, Mr. Herring says that for raising the same many descriptions of 
apparatus are employed. Goliath or A frame, travelers running on 
rails at the ground level, overhead travelers worked by manual or hy- 
draulic power, screw lifts, cranes and gibs, and direct-acting hydraulic 
ram lifts, all have their advocates, the most common being a crab winch 
traveling on iron rails, supported by wooden or iron girders having 
their ends inserted in the walls of the building or upon columns, the 
crab traveling over the center of the purifiers lengthways of the house. 
A foot-board on each side, secured by brackets, is provided for the men 
to stand upon. Each lid on being raised is traversed over the adjoin- 
ing purifier, upon the cover of which it is allowed to rest until the oper- 
ation of renewing the purifying material is completed, when it is re- 
turned to its position. 

For covers up to about 10 ft. square a good form of lift is to have two 
wrought iron T girders, say 6 in. by 6 in. by #in., supported by stand- 
ards from the sides of the purifiers, and traversed by a carriage on four 
wheels, with flanges either square or V-shaped. The lift is accomplished 
by a screw passing through the body of the carriage frame, which is 
raised and lowered by a bevel wheel, through the boss of which a thread 
is cut, and is actuated by another bevel wheel working into it keyed to 
a shaft carrying on its opposite end a wheel having a grooved rim, 
within which are small projections for holding the links of the endless 
chain by which it is turned, the chain being sufficiently long so that the 
man can work the lift when standing on the ground, and move it out 
of the way. 

In some instances this arrangement is employed for larger covers, 
but then it is necessary to have two carriages, one on each side of the 
purifiers, with separate attachments. 

In cases where purifiers are in the open, it being impossible to fix 








girders in the wall, Goliath or A frame travelers are employed. These 
are made in a similar way to the others, excepting the girders, which 
are fixed to two A frames of wrought iron mounted on two tram wheels, 
each running on rails on the floor or on timber sleepers on each side of 
ihe purifiers. 

Wrought iron frames are the lightest and best. They should be made 
of L, T, or w iron, well braced together ; the tram wheels should be 18 
to 24 in. in diameter, double flanged, and should be at least 6 to 8 ft. 
center to center-on each frame, so as to form a good, wide base. 

The gearto work the bevel wheels and lifting screw is attached to the 
standard and conveyed to the top by means of a shaft and bevel wheels. 
Instead of the screw and crab gearing, hydraulic power is now substi- 
tuted. A traveler made with wrought-iron framing as before described, 


|may be worked with a horizontal hydraulic ram and cylinder fitted with 


movable pulleys, the number of these depending upon the height the 
cover has to be raised and the stroke of the ram. A ram and cylinder 
may be fixed in the center of the girders, and by means of two 
chains the purifier cover may be raised on each side. . The water 
pressure is best obtained by a pump attached to the framework, provided 
with a water cistern on top of the girders, except when the lift is sta- 
tionary; in such cases the pressure is obtained from the accumulator of 
the hydraulic pumps. 

The writer designed a lift for a single purifier some years ago, which 
was so placed that it was impossible to move the cover from over the 
purifier, consequently means had to be provided for suspending the 
same. This was done as follows: It was a 30 feet square purifier; on 
each side were placed three columns securely bolted to foundations, one 
column on the center line of the purifier on each side, and one on either 
side of these, 9 feet center to center, which were all connected at the top 
by a wrought-iron girder running longitudinally with the side of puri- 
fier. From these girders an arched lattice girder was thrown across 
the purifier from side to side, from which a hydraulic ram and cylinder 
of the usual form was fixed in the usual way. On each of the outside 
columns strong lugs were cast to form a hinge for suitable brackets 
which were secured thereto, and upon which the cover rested when 
lifted from the lute. The ram was designed for a stroke of 3 ft. 9 in., 
which on a double chain gave a lift of 7 ft. 6 in., the top of the brack- 
ets being fixed 5 ft. from the top of the purifier. 

When the cover had to lifted, the brackets were swung on one side 
and the valvefrom the accumulator opened. As soon as the cover was 
clear of the brackets the valve was closed, the brackets swung under 
the cover, and the pressure released, the cover being supported from 
the brackets, thus forming a capital roof for the men to work under, 
and as there was a clear space of 5 feet between the top of the lute 
plates and the bottom of cover, there was not theslightest inconvenience 
suffered from the foul material. This arrangement answered admirably, 
and works well; and is much appreciated by the men in bad weather. 

At any future time, when occasion required, I should adopt a similar 
arrangement for a line of purifiers modified as follows: 

A line of columns on each side connected by a continuous girder from 
end to end longitudinally with the purifiers. It is necessary to have 
three columns at the side of each purifier, so that when the cover is 
being lifted the weight is directly over the center one, and the one on 
either side having the brackets attached for supporting the cover. 

Instead of a separate girder with the lifting arrangement attached, 
over each purifier I should place train rails on the top of the longitud- 
inal girders on each side, and provide the main lifting girder with train 
wheels, so that it could be traversed over any purifier. As at all times 
when a cover was being lifted, the main traveling girder would be 
directly over the two center columns, the longitudinal girders need only 
be sufficiently strong to carry the weight of the traveling girder with the 
lifting gear attached. By this arrangement cover would be provided 
for the men, except when running the barrows to and from the lime or 
oxide shed. 








Fro the articles of incorporation filed in the office of the County 
Clerk of Syracuse, N. Y., on the 2d inst., giving existence to the Peo- 
ples Gas Light Company, it is determined that the projectors of the 
concern are Messrs. William L. Elkins, Jr., Thomas D. Finletter, and 
George S. Beans. It is also further revealed that the objects of the 
Company are to be ‘‘the manufacturing, selling, delivering, and dis- 
posing of illuminating and heating gas in Syracuse.” The capital 


stock is $300,000, divided into 6,000 shares of $50 each, and the life of 
the Company is fixed at 50 years. The Directors for the first year are 
Messrs. W. W. Downe, W. M. Hager, and E. Fortwengler, of New 
York, and W. L. Elkins, Jr., and Thomas D, Finletter, of Pennsyl- 
vania. 
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Erfurth’s Scaffold-Building Device. 
<shaistat 
M. Ottoman Erfurth, of Teuchern, Germany, has patented a contriv- 
ance (shown in the drawings) for fixing the cross poles to the uprights 
in seaffold building. According to his description, the holder is made 
of one piece of iron, and consists of a saddle-arm clamp provided with 
spur, and counter-arm provided with spur. It is fixed to the vertical 
pole by pushing it on sideways and turning it with a jerk, the arms 





pointing in an upward direction. This can be done with one hand and 
in a few seconds. The holder fixes itself automatically, so that it iseven 
superfluous to drive in the spurs with the hammer. 

The holder thus fixed to the post permits the horizontal beam to be 
placed on the projecting saddle-arms, and its weight will tend to press 
the holder against the vertical post in such a manner that the spur on 
one side and the counter-spur on the other side will both enter the wood 
and prevent the holder from sliding off. 

The holder is now made in two sizes, viz., 4 in. and 62 in., and it 
may be pointed out that they can be used with equal security to posts of 
half their thickness. 








The Near Future of Electricity. 
iss ceiet ae 
By GEorGE CUTLER. 

We, who are unfortunate enough to have less than half of our proba- 
ble time of life to look ahead to, are greatly pleased with the rapidity of 
electrical development, as it assures us the probability of seeing many of 
the wonderful advances to be made in the growth of the science, pure 
and applied. But we realize that the inventions and discoveries of the 
near future are likely to be closely allied to the accomplishments of the 
present. The development of new fields is to be left to succeeding gen- 
erations. We can hardly hope to see the successful production of elec- 
tricity in large quantities fur commercial use, direct from crude materi- 
al, instead of the present expensive method of passing our energy 
through the boiler and steam engine. The full understanding of the 


production of light by the firefly and the applications in that direction 
are certainly too far ahead to afford us a ray of hope of anything more 
than an imaginary picture of what will be done. 
We may imagine that cities will be lit by some luminous compounds 
on the walls which will give out the light at night that they absorbed 
in the daytime, but in this we are letting our imaginations loose and get- 
ting so far away from the practical work of the present, that the time so 





| 
| spent must be charged to recreation and pleasure account. Whereasthe 


time spent in forming mental pictures of the widest possible develop- 
ments in directions at present pursued may prove very valuable. Our 
best inventions and discoveries are made by such use of the imagination. 

The superiority of the electric light for certain purposes is well under- 
stood, and the great problem is to furnish it to all without stint or prefer- 
ence. The immediate demand in our large cities is for installations of 
hundreds of thousands of horse power instead of those of a few thou- 
sand horse power merely. As Americans it does not behoove us to ask 
the authorities to pass laws which will limit our work to that particular 
system that we have partially developed. The expression ‘‘ We can’t” 
should not exist in the American electrician’s vocabulary, as it should 
always be supplanted by the question, ‘‘ How can we ?” 

If all sorts of wires are run in all sorts of ways, except the correct 
ones, about the city of New York, and then an over-zealous authority 
takes steps that prevent the different lighting companies from keeping 
the heterogeneous mixture of wires in half-way decent working order, 
resultingin the death of several employees in quick succession, we do not 
need to assume at once that certain systems cannot be safely distributed. 
A careful, candid study of the situation to trace the cause of the acci- 
dents with a view to remedy the evil, is much more to our credit. The 
very small number of such accidents in the whole world during the ex- 
istence of these necessarily fatal systems certainly indicates that the 
problem is comparatively simple. By using high-class insulated wires, 
such as are already largely in use, and by planning circuits so as to pre- 
vent such a snarl as now exists in New York, the danger can be almost 
entirely removed Some accidents are bound to happen, just the same as 
in other industries in our crowded cities. 

Because 15 people ‘‘ persisted in absent-mindedly blowing out the gas” 
in the city of Chicago in the year 1888, we do not strive to pass a law 
preventing the use of this dangerous mixture. Fortunately the scare- 
crow articles of a few interested individuals cannot block our industries 
in this country, and we may, therefore, look forward to the establishment 
in the near future of large installations for the distribution of energy by 
electricity. Why should we not have an installation in Chicsgo of 
2,000,000 or 3,000,000 lamps instead of 30,000 or 40,000? It is sure to 
come. The electric light is needed in all the offices, stores, residences, 
etc., in the city, and they are going to have it. We need not hope to get 
it by a system that would necessitate an expensive staiion every half 
mile ; therefore we must look for some means of distributing at great 
distances. This necessitates high pressures in the distributing wires, and 
some means of conversion which will reduce this pressure for the inside 
wires. The conversion by accumulators is being developed persistently, 
and it is hoped successfully, because they add to the property of chang- 
ing the pressure the other great advantage of storing the energy until 
wanted. 

The conversion of high pressure continuous current to low pressure 
currents by means of ‘‘ direct current” or ‘‘dynamo convertors ” is also 
being developed, and let us hope that the “* wizard” of Menlo park will 
succeed to fulfil his promises in this direction, so that we may havea 
great variety of methods for accomplishing this much desired result. 
Thus far the success has been achieved by alternating currents, and 
they certainly promise well for the future. The ease and flexibility, so 
to speak, of changing the phases of the current in alternating currents 
attract the inventive genius of the industry at the present time. 

But the dynamos for the large installations of the future are yet to be 
developed. They are not to be small machines of merely 1,000, 2,000 or 
3,000 lamps, but they are to be of 50,000, 100,000 or even 200,000 lamps. 
The “‘ armatures,” so called, are to be built up in sections, with ready 
means of connecting together, and with safety appliances to prevent one 
bad section interfering with the lighting circuits. The field magnets, 
being free from trouble, are to be revolved and also divided into sec- 
tions, so that the electricity can be cut out of one section without inter- 
fering with the other, the whole machine to be about like a long cylin- 
der revolving insidea thin shell of armature coils. The whole steam 
plant is to be the perfection of steam engineering, studied to save labor 
and fuel, and to be thoroughly reliable. 

Practically all the lighting in the large cities is to be done by electric- 
ity, and immense installations are to be common occurences. 

All places using small powers will adopt the electric motor. The great 
saving arising by distributing these small powers from power centers is 
already appreciated. Another great use of electricity is just command- 
ing attention, and that is the distribution of parcels. Instead of blocking 
the streets with parcel delivery wagons of the different firms, these par- 
cels will all be distributed by electric carriers. The cities will save great 
sums in street and paving departments, and the individual firms will get 
their parcels distributed much more cheaply and more satisfactorily. 
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Possibly this scheme may meet the support of the philanthropic na- 
tures, who are advocating laws which will exclude dangerous electric 
currents because of a few deaths they have learned of. As more people 
were killed by teams in the streets of New York and Brooklyn in the 
last two years than have been killed by electric currents in the whole 
history of the world, any system which will reduce the number of these 
‘ fatal parcel carriers ” to a minimum will appeal to their great love of 
human life for support. When the electric parcel carriers are established, 
perhaps a law can be passed which will prevent any firm from driv- 
ing parcel delivery teams about the streets and thereby killing an aver- 
age of over one person per week in New York, instead of using the 
harmless parcel carriers worked by electricity. 

The transmission of power by electricity in mining regions is to be ex- 
tensively applied in the next few years. Minesthat cannot be worked at 
present will be made very profitable by using electric motors worked 
from distant sources. This line of work is especially attractive Lecause 
the great benefit arising warrants a large outlay of capital to accom- 
plish it; so the electrical engineer will have the satisfaction of being able 
to make everything first-class, without regard to cost. 








Some Contract Prices for Electric Lights. 
a 
The following figures are taken from the report recently prepared by 
Commissioner Raymond, of Washington, D. C., who had been author- 
ized by Congress to make inquiry as to whether or not the cost of are 
electric lighting in Washington could be reduced. The supply at the 
points noted is based on an all-night lighting schedule : 


Term of 
Contract, No. of Price per Light 

Place. Years. Lights. per year. 
New Haven, Conn....... 3 146 $171.55 
Wilmington, Del........ 3 33 164.25 
IE SOON 5! 6:5' 0.45.58 65:0 20 20 182.50 
NE TENS oa: 04's cw 2s 3 150 120.00 
Commons, Ga.... 0.05.5. 3 40 108.60 
Savannah, Ga........... — 100 255.00 
Texarkana, Ark......... 30 14 160.00 
LS Oe 5 100 156.00 
Tega, Col........ 265. 5 30 150.00 
Indianapolis, Ind........ 2 100 60.00 
Leavenworth, Kan....... —_— 35 120.00 
ee <a 1 50 283.60 
New Orleans, La........ 4 948 130.00 
Lowell, Mass............ _ 182 182.50 
Fall River, Mass......... _ 40 180.00 
NN I 5s ,6's is dn sais a 3 170 163.50 
Springfield, Mass........ 1 54 20.00 
Worcester, Mass......... 3 170 200.00 
Adrien. Mioh............ 8 63 100.00 
Alien, Miehi..... 6.2600. 1 33 135.00 
Battle Creek, Mich....... — 65 200.00 
tS es. 3 673 178.85 
East Saginaw, Mich...... 3 126 120.00 
Grand Rapids, Mich..... 1 40 140.00 
Jeoxson, Mich<.....5.... — 194 88.81 
St. Cloud, Minn......... 1 24 125.00 
Natchez, Miss............ 5 65 85.00 
Kansas City, Mo......... = 65 200.75 
po eee 20 16 125.00 
a a re 3 20 125.00 
eg TS ree — 2,250 75.00 
Manchester, N. H........ 3 240 142.35 
oe A re 5 119 146.00 
eee TN. J ...5.. pare 1 32 80.00 
oo. A 1 106 182.50 
eS ee 6 481 182.50 
BPOGMIGO. IN, Yo. 0500s 1 1,106 182.50 
New York City, N. Y.... 1 1,324 127.75 
Poughkeepsie, N. Y...... 1 210 123.00 
Rochester, N. Y......... 5 1,050 104.03 
Syracuse, N. Y.......... 3 295 144.00 
Carson City, Nev........ _ 10 300.00 
Dayton, Ohio........ 10 146 150.00 
Springfield, Ohio........ 1 54 130.00 
Steubenville, Ohio....... 5 23 75.00 
Telemed, Onid.... ........ 5 400 100.00 
moens, FA... ......... ee 32 98.00 





Term of 

Contract. No. of Price per Light 

Yeurs. Lights. per Year. 
Harrisburg, Pa.......... 1 240 90.00 
Lancaster, Pa............ 3 138 124.00 
Pittsburgh, Pa:.......... 3 500 104.00 
Providence, R. I........ a 247 182.50 
Nashville, Tenn......... 3 150 82.77 
pS a 5 56 280.00 
Ellensburg, Wash....... 50 7 180.00 
Milwaukee, Wis......... 3 135 150.00 
Montreal, Que........... 5 135 146.00 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
Bos aes 

WE understand that it is proposed to organize a Gas Company for 
Adel, Iowa, and that the town will agree to give the enterprise encour- 
agement in the shape of a public lighting contract for a term of five 
years. This place is the capital seat of Dallas county, Iowa, and is 
located on the Raccoon river at a point about 24 miles west of Des 
Moines. It can be easily reached, is growing rapidly, and bids fair to 
become an important center. 





THE Williamsport (Pa.) Gas Company ceased to supply gas to the 
public lamps on the Ist. inst. 





BECAUSE of an accident to one of its holders, the Macon (Ga.) Gas 
Company lost about 45,000 cu. ft. of gas on the morning of the Ist inst. 





SoMETHING over a fortnight ago we reported that the Hillsdale (Mich.) 
gas works had been purchased by Mr. F. W. Stock, and in supplement 
thereto we may now state that the works were put upon the market in 
order that the provisions of the will of the late proprietor (J. C. Harts- 
horn, of Newton Center, Mass.) might be complied with. Two bids 
were submitted for the property, Mr. Stock’s competitor being Mr. H. A. 
Branch, who had been Secretary and Manager to the Company since its 
organization in 1872. One great defect in the Company’s position arose 
from the fact that it was distributing gas (in good part at least) through 
wooden mains, and the leakage was enormous; but this will be rem- 
edied at once by Proprietor Stock, who will, in fact, virtually recon- 
struct the main system. 





THE new auxiliary water gas apparatus on the Laclede Company’s 
works is now in working order. This addition to the plant is to be fol- 
lowed by an extensive annex to the purifying house. While not ina 
position to so state with authority, we nevertheless believe that the 
Laclede send-out for November last exceeded by 16 per cent. the quan- 
tity distributed during November, 1888. 





Mr. CHARLES S. POWELL, Secretary of the Richmond (Ky.) Gas 
Light Company, informs investors that that plant is in the market. 
From his statement concerning the property it is learned that Rich- 
mond contains about 6,090 inhabitants, and that the Company supplies 
gas to 125 consumers. The city is also a customer. Mr. Powell says 
that the business is remunerative under the present conditions of sup- 
ply, but that the sendout could be greatly increased, from which we in- 
fer that the distribution system could be better than it now is. In ad- 
dition to the gas works the same owners hold a franchise for the con- 
struction of a water works, as also a charter for an electric light com- 
pany. The above properties can be taken by one purchaser, or separate 
parcels will be made of them. 





In response to the invitation of the authorities the following 
tenders have been made for the public lighting of Elizabeth, N. J. : 
The Elizabethtown Gas Light Company, 500 or more gas lamps, 
three-foot burners, from sundown until 1 a.M., $14.95 per lamp, or 
from sundown until sunrise $16—on a yearly contract; if a three- 
year contract were granted, the respective rates would be put at 
$12.25 and $13.50 per lamp. The New York and New Jersey 
Globe Gas Light Company—which now does the lighting—offered 
to supply naphtha lights on the following basis: One-year con- 
tract, to light until 1 a.m., $16.90 per lamp, or all night for $18.25; 
three year contract, $16.90, or $18.25, according to the burning 
schedule adupted. Propositions were also submitted by the Eliza- 
beth Schuyler Electric Company, the Mutual Eleciric Association, 
and the Wheeler Reflector and Light Company, but as it is likely that 
the contract will be awarded to either the Gas Company or the Globe 
Company, the other figures are not given. The proposals were referred 
to the Committee on Lamps, Gas and Water, the members whereof, at 
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a subsequent meeting of the Council, reported in favor of awarding a | This settlement is caused by the disturbance of the soil by excavations 
contract for the lighting to the Elizabethtown Gas Light Company, on | for sewers, water pipes, electric wires, and more particularly for the ap 
the basis of its long term proposition—i.e., an all-night schedule, at the | paratus of the Boston Heating Company. The Boston Gas Light Com- 


rate of $13.50 per lamp per annum, the agreement to run for three | 
years. The resolution led to a lengthy discussion, and terminated in| 


pany is informed that the manholes and circuits belonging tothe Boston 


Heating Company are now empty and unused. In case of a leak from 


the recommittal of the entire matter to the committee for further exam- | a gas pipe in the street, these manholes might become depositories for 


ination. This action is, to say the least, peculiar. The present contract: | 
ors are lighting 520 naphtha lanterns—lights are put out at 1 a.M.—at | 
the rate of $19.25 each per annum, which means an annual outlay on 
the part of the city of $10,010, and under their current proposition they 
confess an inability to do the work for less than $9,490 per annum in the 
future—for three years, at least. On the other hand the Elizabethtown 
Gas Company’s proposition would enable the authorities to take advant- 
age of a much more reliable and satisfactory illuminating vehicle than 
that now supplied them, and to obtain the same at a much less cost. If, 
however, it is not desired to cut down the annual appropriation for the 
public lighting, but rather to increase the effectiveness of the system by 
the extension of public lights to districts that ought to be but are not so 
illuminated, then the Gas Company's proposition not only has the merit 
of greater cheapness with the added charm of increased efficiency and 
reliability, but also has the crowning glory of enabling the maintenance 
of 3 lamps where but 2 stood before. We do not see why the authorities 
refused to bind the bargain then and there, but presume that certain of 
‘the fathers” were totally unprepared for the submission by the Gas 
Company of such ‘‘public-spirited” figures. Perhaps the award was 
only delayed and not without any desire of permitting the Globe Com- 
pany’s estimator to hand in a revised bid, but of this the subsequent 
records shall tell. In the meantime we congratulate the Gas Company 
on its evident determination to regain its lost prestige for public-spirit- 
edness, and cannot help remarking that it is to be regretted that the 
change did not come sooner. All is plain, however, when one remem- 
bers that ’tis better late than never. 

[Since the above was written, a contract forthe lighting has been made 
with the Gas Company, on the basis of its 3-year offer.] 








THE appropriation for public electric lighting in Chattanooga, Tenn., 
for the twelvemonth was put in the budget at the sum of $12,000, while 
the contracts awarded the Electric Lighting Company already foot up 
$25,940. In the meantime, as the day of reckoning approaches, some of 
the authoritiesare whispering that the lot of the Alderman is not always 
a happy one, because, under the decision of the Tennessee Supreme 
Court, in what is known as the Colburn case, it was there held that al- 
dermen are personally liable on their bonds for all contract sums in 
excess of the budget. 


AmonG the bids that will be opened by Director Wagner to-day for 
supplies (in classes A to W) for the Gas Bureau for a stated period are the 
following : A, coal (gasand cannel); B, lumber; C, hardware, shovels, 
etc.; D, paints and painters’ material ; E, iron and steel; F, oil and tal- 
low ; G, brass supplies; H, stationery and printing; I, wrought iron 
pipes, fittings, etc.; J, glass and matches ; K, C, I, pipe, special castings, 
etc.; L, lead pipe, pig lead, ete.; M, purifying screens, etc.;N, telegraph, 
rubber and wheelwright supplies ; O, jute packing, retort cement, etc.; 
P, dry meters ; Q, belts and rivets ; R, stable materials ; S, oyster shells, 
naphtha and iron sponge; T, office and blacksmith coal; U, horse 
feed; V, hauling; W, clay retorts and firebrick. Proposals will also 
be opened for the carbon and old iron accumulated at the several sta- 
tions during the past year. 





THERE is much complaint in Newark, N. J., over the frequency and 
duration of the spells of inactivity that affect the public electric lights in 
that city. 





AT a meeting of Philadelphia Council’s Committee on Gas, the sub- 
committee authorized to inquire into the Toraya process reported that af- 
ter consultation with Director Wagner they had decided to. recommend 
that a test of the process be made at the Manayunk gas works, where the 
gas manufactured by that process can be isolated from the regular city 
gas, April 15 being decided on as the date when the works shall be hand- 
ed over to the Toraya Gas Company forthe experiment. The Committee 
also reported favorably an ordinance authorizing Director Wagner to 
pay for the gas manufactured by the Company at a cost not exceeding 
45 cents per 1,000 cubic feet. 





THE following notice, which explains itself, has been extensively ad- 
vertised in the local newspapers by the Boston Gas Light Company : 
** Notice to gas consumers.—Important.—Gas pipes in the streets are fre- 


gas, and as such would be especially dangerous. Attention is therefore 
again requested to the following rules: 1st. As soon as the smell of gas 


| is perceived, either by day or night, immediate notice should be sent to 


the office of the Company, No. 24 West street. 2d. No light should be 
taken into any place where there is a smell of gas, and no match should 
be lighted. 3d. The windows in any room where gas is perceived 
should be opened at once and kept open. The attention of all your em- 
ployees should be called to these rules at once, anda careful compliance 
with them should be enforced.” 


WHEN Charles E. Leland succeeded to the control of the Delavan 
House, in Albany, he determined to light that hotel by means of oil gas, 
and accordingly installed the necessary apparatus on the ground at the 
rear of the next block, north. The scheme worked fairly well, until 
about the 1st of the month, or until the “gas plant” blew up. The con 
sequent conflagration consumed property valued at perhaps $80,000. 


THE rates at Northampton, Mass., for the supply of incandescent elec 
tric lights have been increased considerably. In explanation of the ad 
vance (the price paid was equivalent to a charge of about $2.25 per 1,000 
cu. ft. for gas) the proprietors of the electric company said that under 
the former schedule the running expenses of the station were not being 
met. 


THE system of paying for incandescent electric lighting supply on a 
meter basis will not do in Brooklyn, N. Y. The’proprietors of the new 
Clarendon Hotel (who propose to erect a handsome 6-story building on 
the northwest corner of Washington and Johnson streets) say, for in 
stance, in regard to the use of the Edison light in the new structure, that 
they will only agree to take it provided a contract will be agreed upon to 
maintain the lighting for so much per month. 


NEGOTIATIONS looking to the purchase of the Batavia (N. Y.) gas 
works by a syndicate of Edison capitalists are under way. There is lit- 
tle doubt but that the deal will be consummated. 


SUPERINTENDENT R.W. EL.iot, of the Consumers Gas Light Compa- 
ny, Jersey City, N. J., has been appointed Agent of the Hudson County 
Electric Light Company. While the latter Company will be nominally 
operated as a separate enterprise, it will in reality be a tender to the Gas 
Company. The electric plant will be in running order by February 1st. 


Axpout a fortnight ago Deputy Sheriff Bartow, of Brooklyn, N. Y., 
put up for sale, at the Liberty street station of the Citizens Electric 
Light Company, nine dynamos, a portion of the effects of the Brooklyn 
Incandescent Electric Light Company, and which were ‘‘ stored” on 
the premises noted. The sale was made at the instance of the Ansonia 
Brass and Copper Company, which is a creditor of the Incandescent 
Company—the latter went out of business last September after a precar- 
ious business existence of about 10 months—to the amount of $885.45, 
and of the firm of Jno. A. Roebling’s & Sons, who are creditors for 
$176.59. About half a dozen intending purchasers, including a couple of 
junkmen, and President Crittenden of the Incandescent Company, were 
present. Much to the disappointment of the junkmen, President Crit- 
tenden bought in the apparatus, for the gross amount of the two debts 
and costs, which he personally guaranteed should be paid within a 
week. 


‘* MIDDLETOWN, Delaware, longed for public electric lighting, and 
finally got it in theshape of incandescent lamps—graded according to 
the suppliers’ promise and guarantee to be of 32, 16 and 10 candle power, 
respectively. The residents, however, did not readily accede to the idea 
that the lights furnished were up to the standard lighting values prom- 
ised, and finally it was determined to have the lamps tested by an ex- 
pert, said tests to be conducted without the knowledge of the electric 
light company. The expert came, saw, tested and presented his report. 
The showing thereof is to the effect that the average of all the lamps 
tried is 42 per cent below their nominal lighting value. —Happam.” 

AT a meeting of the Trustees of the village of Mount Morris, N. Y., it 
was resolved to accept the proposition submitted by the Mount Morris 








quently broken by the settlement of the streets after the pipes are laid. 





Illuminating Company for the public illumination of the place. The 
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agreement calls for the maintenance of 24 are lamps (1,200 cali 
power), to burn from sunset to midnight of each night in the year, at a} 
cost of $49 each per annum, and 6 incandescent lights (32 candle power) 
to burn from midnight to sunrise, at a cost of $10.50 each per annum. 


In referring to the public lighting of Newark, N. J., the Journal 
notes that the arc lamps paid for by the city are furnished by the United 
States and the Thomson-Houston Companies, at the rate of 40 cents per 


night. There are between 335 and 350 now in use on the principal 
thoroughfares. The cost of the electric light service in 1888 was 


$35,996.72, and for the first 10 months of the current year $37,627.85 
had been paid out on like account. As the expense for November and 
December cannot fail to be less than $7.500, it will be seen that New- 
ark’s are lighting in 1889 will call for the payment of about $10,000 
more than the expenditure for the same purpose in 1888. In view of 
this it is thought that Mayor Haynes is inclined to favor the installation 
of an electric lighting plant to be operated on municipal account. 


THE following letter explains itself: 
New York, Dec. 10, 1889. 
To the Editor AMERICAN Gas LiGHT JOURNAL: In your very kind 
and excellent notice respecting my new patented solvent for gas pipe de- 
posits, a very important use for same was not mentioned, and you 
would greatly oblige my firm and save a large number of inquiries from 
all over the country by giving the following a prominent place in the 
next issue of your valued JOURNAL: This solvent is an excellent frost 
cutter and frost preventative, as well as the most satisfactory cleaner 
of clogged gas mains and pipes, in point of efficiency and cheapness. 
Yours truly, Dr. MARTIN E. WALDSTEIN. 


THE Massachusetts Gas and Electric Light Commissioners have author- 
ized the Danvers (Mass.) Gas Company to take up the supply of electric 
currents, 


Mr. NELSON Hoyt, who for the past 14 years has been the faithful 
and efficient Superintendent of the Easton (Pa.) Gas Company, has 
handed in his resignation, to take effect on Friday next. Mr. Hoyt has 
taken service with a prominent construction firm of Philadelphia. 


WE regret to have to announce the death of Mr. F. W. King, well 
known to the fraternity as Inspector of Public Lamps, ete., for Balti- 
more, Md. 


Me. F. W. JENNINGS is constructing for the Cottage City (Mass.) Gas 
Company a new coal storage house, workshop, ete. 


Mr. F. E. Nickerson, of the Stoneham Savings Bank, has been ap- 
pointed Collector for that district by the Citizens Gas Light Company, 
Wakefield, Mass. 


ABOUT a week ago State Gas Inspector Hinman paid an official visit 
to the works at Spencer, Mass., and found that the illuminating power 
of the gas supplied was equal to 20.70 candles. The carbonizing capac- 
ity of the Spencer plant has been greatly increased. In fact, the works | 
can now be depended on to send out 100,900 cubic feet per diem. 








Tue Boston Advertiser, in a sensible article on the care requisite in 
lighting lamps, etc., says: ‘‘ln view of the destructive fires that have 
occurred within the past month, laying waste many factories and mills, 
it will be timely to inquire into the general fire hazard run by industries 
in other manufacturing centers of New England. The textile mills are 
without doubt subject to the heaviest losses, and the almost daily occur- 
rence of fires, great or small, in mills of this class, whereby so much 
wealth, won by labor, skill and enterprise, is destroyed, is largely due 
to self-evident causes which, if properly attended to, would minimize the 
danger. Among the causes that operate to lay mills in ruins are: Spon- 
taneous combustion from a negligent accumulation of waste materials, 
heated bearings from insufficient, careless or neglected lubrication of 
frictional surfaces; the accumulation of loose fiber upon beams, joists, 
steam and gas pipes, and other places from which it is likely to be dis- 
lodged by a violent draught from the opening of a window or door and 
thus thrown upon gas jets; accidents from lamps and fractured gas 
pipes, and othersources which space prevents from enumerating. There 
are some who think the best thing that can happen an old mill or wooden 
factory is the visitation of a heavy fire which shall wipe it out of exist- 
ence, and then the building up of a modern fire-proof structure. They 
say that such old and worn-out plants are generally covered by insur- 
ance, but often their destruction has been a severe loss to the owner, 
simply because in -the placing of such insurance a large reduction is 





made for depreciation on plant and machinery, which, though old, is of 





just as much value to the manufacturer as a modern plant or new ma- 
chinery. Many of the Lynn manufacturers were affected in this way. 
Fires among the industries are generally more numerous at this season 
of the year, which is called the ‘‘lighting-up time,” and it is not un- 


| til the custom of caring for gas lights and lamps on the part of mill em- 


ployees has grown more habitual that the danger to fire diminishes. 
Those mills using gas should carefully inspect the piping and see that it 
is firmly attached to the beams, joists or walls along which it is carried. 
If lamps are used they should be regularly examined, repaired if neces- 
sary, cleaned and trimmed for immediate use. Where electric lights 
are put in the same inspection should be given to connections and insu- 
lators. In many mills there is a great want of cleanliness, particularly 
in relation to periodical sweeping of the walls, joists, girders, shafting, 
pipes, etc. In the winter season such neglect is inexcusable and becomes 
a source of great danger. In most of the textile industries there is a 
large quantity of loose fiber and light dust thrown off in the processes 
which lodges upon the shafting, beams, stay-rods and projections of the 
walls. This loose fiber is of highly inflammable character, and is li- 
able, owing to its extreme lightness, to be blown off by any sudden 
draught upon the lights below. Only a short time ago a heavy strand 
of this fiber was blown into contact with a gas jet in one of the depart- 
ments of a certain mill during a heavy gale of wind, when it flamed 
rapidly to the roof and communicated to all the inflammable material 
surrounding. Fortunately in this case no further damage was done, 
owing to the presence of sprinklers. With proper attention to details in 
lighting, cleaning, etc., and a thorough equipment, where it is possible, 
of automatie sprinklers, fire pumps, extinguishers, etc., the danger of 
fires in mill buildings or factories is greatly lessened, and companies in- 
suring will recognize such and make the proper allowance.” 


THE Davis & Farnum Manufacturing Co., Waltham, Mass., has put 
in this season gasholders for Companies in many of the towns and cities 
of New England and the Provinces, purifiers for the Gloucester (Mass. ) 
Gas Company, condensers and exhausters for Concord, N. H., and a 
complete set of gas works for Danielsonville, Conn. The Company has 
also furnished large quantities of cast iron pipes and fittings for gas and 
water companies, flanged pipe for electric light stations and sugar refin- 
eries. The steam pipes for the new West End Railway power station on 
Albany street, and the Salem Electric Company’s station, were fur- 
nished by it. 


AT ameeting of Councils’ Special Committee on Electric Lighting 
(Reading, Pa.), held last week, it was resolved to recommend to Councils 
that the city erect its own electric light plant, and an ordinance looking 
to this end was ordered to be drawn up for presentation to the next meet- 
ing of Councils. 


AT a meeting of the Niagara Falls (Canada) Council it was determined 
to grant to the Niagara Falls Natural Gas and Fuel Company the exclu- 
sive right to supply that commodity in the town for a term of 15 years. 





Mr. F. VALLE NETTLETON has been appointed Secretary of the new 
Gas Company at Duquoin, Ills. 


AN odd suit was entered some days ago in the Magistrates’ Court, Mon- 
treal, Canada, by Husmer Lanctot, on behalf of Joseph Thibault against 
the local Edison Electric Light Company. Plaintiff alleges that having 
entered a barber shop, in the Imperial Building, he placed his coat and 
overcoat on a rack near which incandescent light wires were being fixed, 
and that both coats were burned and damaged by the electric current to 
the extent of $20, which he now claims from the Company. 








The Market for Gas Securities. 

ae es 

The chief attraction in gas shares on the New York Stock Exchange 
during the week was Chicago Trust stock, which zig-zagged in truly Chi- 
cagoese style.. Having sold strongly at the beginning of the week, to- 
wards the close a decidedly weaker feeling was developed. This morn- 
ing (Friday) it opened at 393-3, but the indications at time of writing are 
that higher figures will be made in it before the day’s business ends. We 
are of the opinion that Chicago gas is a purchase at anything below 42 
for a quick turn, and that at anything below 40 it is well worth the 
attention of investors. In city shares nothing of moment transpired 
during the week. Consolidated is at 88}, while Equitable is higher. 
The U. S. Equitable Company have declared a dividend of 1 per cent., 
payable on Saturday, December 2ist. At auction, 18 Equitable, city, at 
1203. Brooklyn shares are strong and steady. We nate a quotation for 
Bay State gas at 43-44. 
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Quotations vy Geo. W. Close, Broker and 
Dealer in Gas Stocks, 


16 Wau Sr., New Yore Crry. 
DeEcEMBER 16. 


=" All communications will receive particular attention. 
§2 The following quotations are based on the par value o! 
$100 per share. 43 





Capital. Par. Bid Asked 
Consolidated.............. $35,430,000 100 872 894 
I divenincserneascenns : 500,000 50 —- — 
FER Renke onsnneos 220.000 — — — 
a 4,000,000 100 120 127 
ei arene 1,000,000 — 113 115 
Harlem, Bonds.......... 170,000 — — — 
Metropolitan, Bonds.... 658,000 — 116 118 
Pi ccecsreceercoperceces 3,500,000 100 103 105 
AP iesnireeserc 1,500,000 ~— 100 102 
Municipal, Bonds....... 750,000 _-_ — 
Northern. ............ ; soneoe 50 — -- 
‘* Bonds. 150,000 — — 100 
Standard Gas Co --- 
Common Stock....... 5,000,000 100 -- -- 
Preferred.............. 5,000,000 100 -- -- 
I ies cccnntntscnss : 50 113 — 
Richmond Co., 8. L..... 346,000 50 60 70 
x Bonds... 20,000 — — — 
Gas Co’s of Brooklyn. 
Brooklyn............. --- 2,000,000 25 108 110 
Citizens .................... 1,200,000 20 68 70 
* & Denis... 320,000 1000 100 103 
Fulton Municipal....... 3,000,000 100 120 122 
ss Bonds.... 300,000 100 15 
Pets ..00c022ccc0nc000 ---. 1,000,000 10 75 77 
** Bonds (5’s)...... 368,000 — 100 — 
se os a 94,000 — 100 — 
ta EE seeeeeee 1,000,000 100 95 — 
Nassau...... eosecsseee 1,000,000 95 112 — 
Pe Ctfs. aoe casein aero 700,000 1000 100 -- 
Williamsburgh........... 1,000,000 50 118 122 
+s Bonds... 1,000,000 — 108 112 
Out of Town Gas Comranies. 
Boston United Gas Co. — 
ist Series §.F. Trust 7,000,000 1000 — 93 
a ow ia - 3,000,000 1000 — — 
Bay State Gas Co.— 
Aes 5,000,000 50 43 44 
Income Bonds....... . 2,000,000 1000 — -- 











Buffalo Mutual, N. Y... 750,000 100 90 95 
es Bonds... 200,000 1000 95 100 
Citizens, Newark......... 1,000,000 50 155 160 
‘* Bonds. 45,000 — - _ 
Chicago Gas Trust...... 25,000,000 100 393 393 
Chicago Gas Light. & 
Coke Co.— a 
G’t’'d Gold Bonds 7,650,000 1000 923 
Equitable Gas & Fuel 
Co., Chicago, Bonds 2,000,000 1000 101 
People’s Gas and Coke 
Co., Chicago— 
Ist Mortgage....... 2,100,000 1000 — 99 
2d CR cadens 2,500,000 1000 — 98} 
Consumers Gas Light 
Co., Jersey City...... 2,000,000 100 — — 
Ris copkceenh cnn 600,000 1600 — -. 
Cincinnati G. & C. Co.. 6,000,000 100 214 218 
Consumers Toronto.... 1.000,000 50 190 200 
Central, 8. F., Cal...... 80 90 
Capital, Sacramento, Cal 58 
Consolidated, Balt....... 11,000,000 100 434 433 
se Bonds..... 6,400,000 107 1074 
Hartford, Conn.......... 750,000 25 102 108 
Jersey City... ‘ 750,000 20 199 — 
Laclede Gas Light Ce 0. 
St. Louis, Mo.— 
Common Stock.... 7,500,000 100 19$ 214 
Preferred 2,500,000 100 — — 
Bucs assasecsay 9,034,400 1000 - 91 
Louisville, Ky............ 2,570,000 50 125 130 
Little Falls, N. Y........ 50,000 100 — 100 
a Bonds 25,000 — 100 103 
Montreal, Canada....... 2,000,000 100 200 208 
Memphis (Tenn. ) Gas... 750,000 100 48 51 
ss Bonds. 240,000 100 103 — 
New Haven, Conn....... e200 0 —(— 
Oakland, Cal.............. 35 354 
Peoples, Jersey City: .. - 60 «61 
_ “  Bonds.. —_ — 
Paterson, N. d.......00.-. 25 99 102 
Rochester, N. Y.......... 50 99 100 
Syracuse, N. Y....... aies 500,000 2 —- — 
San Francisco Gas Co. 60 603 
San Francisco, Cal.... 10,000,000 100 593 60 
Washington, D. C....... 2,000,000 20 200 208 
Wilmington, Del......... 50 200 208 
Advertisers Index. 
GAS ENGINEERS. Page 
Jos. R. Thomas, New York City.......... verre 876 
Wm. Henry White, New York City......................... S64 
Wm. Mooney, New York City.......... Soman sea ees £76 
William Gardner, Pittsburgh, Pa........................... 976 
ON No noc> bbe vl eink seen sseseseevc vere S75 
GAS AND WATER PIPES. 
Gloucester Iron Works, Phila., Pa....................00005- 876 


Mellert Foundry and Machine Co., Reading, Pa. (John Fox, 


Selling Agent, N. Y.).. nos ; .. 876 
Ohio Pipe Co., Columbus, Ohio. bag binhnsesnkobesoencduescen 876 
M. J. Drummond, New York City.......................... 8% 
ee A NS ons. ccecndcchusseseevdncccaee 871 
Warren Foundry & Machine Co., New York City... ........ 876 
Donaldson Iron Co., Emaus, Pa..................... nee 
Dennis Long & Company, Louisville, Ky................00 . 876 
A. & W. 8. Carr Co., New York City............ . 864 

GAS WORKS APPARATUS AND 
CONSTRUCTION. 
James R. Floyd & Sons, New York City ................ ... 879 
Continental Iron Works. Greenpoint, L.I...... ...... 87 


Deily & Fowler, Phila., Pa. . > 
Kerr Murray Mfg. Co., Fort Wayne, ind... 
Stacey Mfg. Co., Cincinnati, Ohio....... .... 

Bartlett, Hayward & Co., Baltimore, Md.................... 
Morris, Tasker & Co., Limited, Phila., Pa........... 

Davis & Farnum Mfg. Co., Weltbam. Mrss 


R. D. Wood & Oo., Phila., Pa..........0..00.... 

Bouton Foundry Co., Chicago, Mls..............c.ceeeeee oe 
Smith & Sayre Manufacturing Co., New York City.......... §79 
ee ae . 8% 
United Gas Improvement Co., Phila., Pa................... 869 
Henry Pratt & Co., Chicago, Il....................ccee. eens &78 
National Gas Light and Fuel Co., Chicago, Ills........ .... 870 


Simpkin & Hillyer, Richmond, Va. 
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PROCESSES, 
| National Gas Light and Fuel Co., Chicago, Ills...... ....... 870 
| Bartlett, Hayward & Co., Baltimore, Md.................... 77 
| Wm. Henry White, N. Y. Olty........cescocecsvcvsccscscens 864 
United Gas Improvement Co., Phila., Pa.................. R69 
1 SPUR RE i, GI, BIR oi nv odin c odig p seeks cd nvacencccs 78 
INCLINED RETORTS, 
| Laclede Fire Brick Manuf'g Co., St, Louis, Mo.... . 867 
GASHOLDER TANKS, 

WF, C. WR Se Bs os Sets nec ck sakenceiedecccncés §70 
J. ©. Wihekttler, Brocktlyts M. Won. cccccsccsccccvcsccscscccces OBE 
GASHOLDER PAINT, 
| The Government Waterproof Paint Co., Boston, Mass...... 864 
RETORTS AND FIREBRICK. 

J. H. Gautier & Co., Jersey City, N. J... ...... . 874 
B. Kreischer & Sons, New York City... dduts nvdesoce Ue 
Pv}. 5 2. ee rere 874 
Laclede Fire Brick Manuf’g Co., St. Louis, Mo... ...... .... 874 
Brooklyn Retort and Fire Brick Works, Brooklya, N. Y errr 874 
Borgner & O’Brien, Phila., Pa........... 66. ccseeeeeceeeeee &74 
James Gardner, Jr., Pittsburgh, Pa. 874 
Heury Maurer & Son, New York city.. . 875 
Chicago Returt and Fire Brick Co., Chicago, Ills. 874 
Baltimore Retort and Fire Brick Co., Baltimore............. &74 
Oakhill Gas Retort and Fire Brick Co., St. Louis, Mo....... 874 
SCRUBBERS AND CONDENSERS, 

G. Sbepard Page, New York City. ....... 0... 00... cc eeeeees 63 
5 i, as ORs 5 i oo oc ce ccnecicecescdcecnsves 878 
REGENERATIVE FURNACES, 

Bartlett, Hayward & Co., Baltimore, Md................... £77 
ee I Se I I 0.6 son oe hme te s0asedecs sacee &75 
Chicago Retort and Firebrick Co., C hica ago, “Ills. S74 
Wm. Heury White, N. Y. City........... pate . (61 
J. H. Gautier & Co., Jersey City, N. J. . &% 
GAS GOVERNORS, 

Connelly & Co., New York City........ . 871 
Fred. Bredel, N. Y. City < seeeee 875 
Friedrich Lux, London, England. 863 
SELE-SEALING MOUTHPIECE DOORS, 
Smith & Sayre Mfg. Co., New York City. (ave. va ee 
TAR AND CARBONIC ACID EXTRACTOR, 
am, SIG FT, Bee Bev Cs oo oesciscncecssccsvctasaas 832 

| 
| PURIFYING MACHINES, 
; Cc. & W. Walker, London, England . 866 
| 
CEMENTS, 
C. L. Gerould & Co, Brooklyn, N. ¥ . 874 
GAS ENKICHERS,. 
Standard Oi! Co., Cleveland, Ohio. .. XNU 
GAS METERS. 
Harris, Griffin & Co., Phila., Pa.............. a2 
American Meter Co., New York and Philadelpbis aie sh pate 833 
The Goodwin Gas Stove and Meter Co.. Philadelphia, Pa... 8&3 
Helme & McIibenny, Phila., Pa..................0. 0400 cee £83 
D: BEDOREE SR Go. BING. He Voc cccccscdsedecsescsence 883 
Nathaniel Tufts. Boston, Mass..... ...............2... «2. G82 
Maryland Meter and Manufacturing Co., Baltimore, Md ... 846 
Dees Te, CG Te, Woe ose 0d ecanse’ v0 6aenkcccces OM 
EXHAUSTERS. 
P. H. & F. M. Roots, Connersville, Ind....................0. 678 
Smith & Sayre Manufacturing Co., New York City.......... €79 
Wilbraham Bros., Philadelphia, Pa............ eb cosanwievas 87 
Comey B Gbu, TOO Te Gio oes 0c Kv ctvcnceccessesceséaces 871 
GAS COALS. 
Penn Gas Coal Co., Phila., Pa . . £81 
Perkins & Co., New York City . dhene daekaaues! Me 
Newburgh Orrel Coal Co., Baltymore Md. bacuehoueeesasiauce 8: 
Despard Coal Co., Baltimore, MG. .........cccccccccccsccces (8! 
Chesapeake and Ohio R, R. Coal Agency, N. Y. City. . R81 
Westmoreland Coal Company, Phila., Pa...... . 881 
Bs Ws ROR, TO TOT «oo vsccccs. cacseveess 880 
CANNEL COALS, 

Perkins & Co., New York City............... 68) 
Pe yg | TTT OTT Terre re ie oe {80 
VALVES. 

Ludlow Valve Manufacturing Co.. Troy, N. ¥........... ... 572 
John McLean, New York City. ...........c60c-ceeeeeeeeees 872 
Chapman Valve Manufacturing Co., Boston, Mass.......... &72 
B.D. Week S Oo., PRI, PO... ccc. oe secesees . &8 
A. & W.8. Carr Co., New York c cil sinedeawucsdune Cane R64 
GAS ENGINES. 

Schleicher, Schumm & Co.. Phila., Pa..................... B84 
Clerk Gas Engine Co , Phila.. Pa... ... as ueale sec hee e ee 
Van Duzen Gas Engine Co., Cincinnati, Ohio. peawabastpeeten 872 
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ENGINES AND BOILERS, 


| FOR SALE. 


A Complete Water Cas Plant. 
60,000 Cu, Ft. Daily Capacity. 


| Fully equipped; all the latest improvements; 
| ator, Purifiers, and Holder. 
country, and set up at small cost. For further information ap- 
ply to BRADFORD GAS LT. & HEATING CO., Dunkirk, N. Y. 


6 PER GENT. 
First Mortgage Bonds 


ON CAS WORKS 





Jarvis Engineering Co., Boston, Mass...................... 871 
aN ie a Bis once vevcctcccccccaseevsosvevciee 864 | 
Westinghouse Machine Co., Pittsburgh, Pa........... ..... 871 
GAS LAMPS. 
G. Shepard Page, New York City. ........cccscccecee covees 836 
Standard Gas Lamp Co., Phila., Pa...............2-0.0.000. 864 
Welsbach Incandescent Gas Light Co., Phila., Pa.......... £65 
The Siemens-Lungren Company, Philadelphia, Pa.......... 865 
PURIFIER SCREENS, 
SOEs FI IE aa 2s soca vn cvicersetcecsccccvees 872 
Bartlett, Hayward & Co., Baltimore. Md.................... 872 
GAS STOVES. 
American Meter Co., New York and Philadelphia........... 873 | 
The Goodwin Gas Stove and Meter Co., Phila. Pa .......... 8418 
George M. Clark & Company, Chicago, Ills........ ........ 865 
STREET LAMPS. 
J. G. Miner, Morrisania, New York City.................... 864) 
Bartlett Street Lamp Man'fg Co., New York City........... 864 | 
BURNERS. 
GC. Rs NY TINIE 5 6.6 55's pccecdnnedctveicccceceves 880 


Be, Wc eo hoc c6 bine tiers cca gsenasesscer 
STEAM BLOWER FOR BURNING BREESE, 


| SITUATED IN GROWING WESTERN TOWNS 


Principal and Interest Guaranteed. 
INTEREST SEMI-ANNUALLY. 


For sale by the undersigned, who will furnish all necessary in- | 
formation regarding them. 


JOS. R. THOMAS, 42 Pine a N. Y. City. | 


EDGEWATER LIME WORKS 


Chas. F. McKenna, Proprietor. 


SHELL LIME. - 


Lime by the Cargo for Gas Purification. 














Gl. Bh. Pearete, OW WeGE Clic ccc cccccccccccccccsccccccsee Gi 
PURIFYING MATERIAL. 

Commeliy & Oe., TOW WetE GHG. 22s cccccccccccscccccccccess 871 
Friedrich Lux, London, England. . . 863 | 
Edgewater Lime Works, Edgewater, N. ry .. 868 
COKE CRUSHER. 

GO. BE, etiam, CORBA, TB... cc cccccescceccsccccccees 881 
ELECTRICAL APPARATUS. 

, = 2) yA, PPT TEPE CTT CTT Peerrerree 864 
SOLVENTS. 

Maas & Waldstein, New York City................ 863 
BOOKS, ETC, 

Gerould’s System Gas Bookkeeping............:..... .. 868 
I I ooo nesta doaecewsescdncetdiwsscsescass 874 
I ci Sidscaissgcauses: s éekesnatanse ovewesen 876 
QO ves cccacesencnececccsccccccscedzscscccssccs RR2 
Management of Small Gas Works ...............-000eeeee0s 872 
i vccincnsiocssssdvccnadcccessedenseveces . 87 
Practical Electric Lighting................ Ekeaeaes cons . 871 
Electric Light Primer. . Dinabke eakibabssweaeNwn ee kvedes i 871 
American Gas Gastnete and Superintendents’ Handbook... 881 
Digest of Gas Law................ . vanes vate ae 
ee OD 6 5 os bv 0606 cod cusawiseces -. 863 





Position Wanted 


As Superintendent or Assistant of a Gas Works, 


By a man who can give the best of references. Thoroughly 
understands the inanufacture and distribution of gas and the | 
construction of works. Address 


758-3 “C.,”" care this Journal. 


WANTED, 


A First-Class Meter Repairer. 


One who has learned the business at a meter works. Must be 





a good hand at proving meters, ete. None but an experienced | 
and sober man need apply. State wages. References required. 


757-1 “I. C.”’ care this Journal. 





WANTED TO LEASE, 
Gas Works, 


In Town of Not Less than 8,000 Inhabitants. 


Address ** M. H.,”’ 


751-4 Care this Journal. 





ENGAGEMENT DESIRED. 


A Superintendent, with several years experience in the manu- 
facture and distribution of both coal and water gas, is open for 
an engagement. 


References Al. 
743-tf 


Construction or improvements a specialty. 
Address 
_“C. S.,” care this Journal. 





‘EDGEWATER, BERGEN CO., N. J. 


Write for Testimonials an Prices, 


FRIEDRICH LUX, 


Ludwigshafen am Rhein and London. 





TLoos=x Mass 
GAS GOVERNORS, 


Gas Balance. 


GEROULD’S 


System Gas Bookkeeping, 


Approved and adopted by many of the prom- 











inent Gas Engineers of the Country. 


L. P. — Mendota Ill, | 





} 


Simpkin & Hillyer 


includes Gener- | 
Can be removed to any part of the | 





RICHMOND, VA. 


MANUFACTURERS OF 


Gas Works Apparat 


BENCH CASTINGS, CONDENSERS, 


Scrubbers, Purifiers, Dry Center Seals, 
FOUR-WAY VALVES, CAS VALVES, 


SULPHATE OF AMMONIA APPARATUS, 
TANKS, ENGINES, BOILERS, 
PUMPS, ETC., ETC. 


Plans, Specifications and Estimates furnished for new works, 
or alteration of old works. Correspondence solicited. Works, 


| Newport News, Va. 


| 7 PLATES, 











‘Fuel and Its Applications, 


| By E. J. MILLS, D.Se , F.R.S., and F. J. ROWAN, C.E., assisted 
by others, including Mr. F. P. Dewey, of the 
Smithsonian Inst , Wash , D. C. 
AND €07 OTHER ILLUSTRATIONS. ROYAL 
OCTAVO, PAGES xx, 802. HANDSOME CLOTH, $7-50. 


A. M. CALLENDER & CO., 42 Pine St., N. Ye 











PATENTS. 


FRANKLIN H. HOUGH 


‘Solicitor of American & Foreign Patents. 


925 F. ST., WASHINGTON, D. C. 


(NEAR U.. PATENT OFFICE.) 


Personul attention given to the preparation and prosecution 
of applications for Letters Patent. All business before the U.S. 
Patent Office attended to for moderate fees. No Ageney in 
the United States possesses superior facilities 
for obtaming Patents, or for ascertaining the patent- 
ability of inventions. Copies of patents furnished for 25 cents 


each. Correspondence solicited. 














THE NEW 


HANDY BINDER. 


This article may be described as elegant 
in appearance, strong, durable, and possessing many special 
qualities of its own. 














It allows the opening of the pages per- 
ectly flat, whether one or several numbers are in the binder 


Any number can be taken out and replaced without disturbing 
the others. The papers are not mutilated for subsequent bind- 


ng in permanent form. The binder is supplied with gilt side 


title, and is an ornament to any desk or reading table. The 


JOURNAL, filed in the Handy Binder, becomes a volume of great 
Sample Sheets and Price-List furnished free on application to | value, always convenient for instant reference. Handy Binder, 
| Postage paid, $1 00. 


a. M. CALLEN DG & CO,, 43 Pine St, N. Ve 








(Patented. ) 


PORTANT! 


(Patented ) 


NEW SOLVENT FOR GAS PIPE DEPOSITS. 


HMeomomical and Htfective. 


MAAS & WALDSTEIN, 44 Trinity Place and 81 Greenwich St., N.Y. 
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| 

PHILADELPHIA. NEW YORK. CHICAGO. 
STEPHEN A. MORSE, President. EDWIN F. MORSE, Secretary. 
GODFREY REBMANN, Vice-Pres. CARLTON M. WILLIAMS, Treas. 


STANDARD GAS LAMP 60., 


Tes Main Office, 411 Cherry St. Factory, 1101, 1103, 1105 Frankford Av. 
PFPHoILADEUIYHUIA, PFPA. 






It is to the interest of Gas Companies and Cities to double the efficienc y of the Wa 
light on streets by using Dyott’s Patent “CHAMPION” LAMPS. The oy eave 50 
per ~—— over others in cost of repairs, are ornamental, and indestructib eexcept \ 
y violence. 

Our Patent System of Instantaneously Lighting Gas (without electricity), for 
— -— Depots is unequal 

yott'’s igh Candie Power Burner is a very superior ap where a concen- 
until —~| a iant light is wanted in Hotels, Stores, Depots. 
Special wings furnished and Estimates cheerfully giv ‘sg either from Arch- 

itects’, ee or our Draughtmen's Plans. 

We manufacture every description of Plain and Ornamental Lamps, Posts, 
No. 29 Champion. Brackets, Clusters, etc. Correspondence solicited. 








Keven Seas Lown 











iuienimans The Miner Street Lamps. 
GASHOLDER PAINT. Jacob G. Miner, 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT 00., 122 Mill Street, Boston, Mass. » Bartlet Street Lamp Mis. (0. 


MANUFACTURERS OF 


Globe Lamps, 


FOR 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


Office and Salesroom, 


40 & 42 COLLEGE PLACE, - - N. Y. CITY. 


Gas Companies and others intending to erect Lamps 
and Posts will do well to communicate with us. 





No. 823 Eagle Ave., New York, N. Y. 


























A.8.WS.CARR COLRINPPEVLIESIE, test 


WM. HENRY WHITE, 
No. SS Pine Street, - - - New YorE Oity. 


ENGINEER AND CONTRACTOR FOR THE 


Erection and Extension of Gas, Water, and Electric Light Works. 


SOLE REPRESENTATIVE OF THE 


McILHENNY REGENERATOR FURNACE PATENTS 

















And the Martin Water Gas Process. 
Edison Incandescent and American Arc Electric Light Plants Installed. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 











Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J.-P. WHITTIER, - - 499 Wythe Av., Brooklyn, N. Y. 
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Gordon Pogtico Lamp. 


The Gordon Portico 
Lamp. 


A successful Competitor 
of the Are Electric Light for 
lighting Store Fronts, Show 
Windows, Depots, Railway 
Sheds, etc., ete. 


The Gordon Street 
Lamp. 


A Successful Competitor 
of the Arc Electric Light for 


~ lighting Streets, ete., ete. 


THE SIEMENS-LUNGREN CO., N.E. 





Gordon Street Lamp. 


Cor. 21st St. & Washington Av., PHILADELPHIA. 





The Lungren Lamp. 

A Successful Competitor 
of the Incandescent Electric 
Light for Interiors, ete. Is 
especially applicable for the 
lighting of Offices, Stores, 
Factories, Mills, Soow Win- 
dows, Libraries, and all sit- 
uations where an increased 
illumination is desired. 

More than 25,000 Lun- 
gren Lamps are now in use. 
Testimonials, references, or 
any desired information will 
be cheerfully given. 


dO ae eae 


Eis g 1+ 











© Lungren Lamp. 0 


























‘The 


Only Well-Made Gas Stove on 
the Market. 


Write for our 1890 Catalogue and see for yourself. 


MANUFACTURED BY 


? JEWEL GAS STOVES 


GEORGE M. CLARK & COMPANY, 





WE USE NO CAS COCKS. 


All Flames are Regulated by a 
Direct Needle Valve. 


JEW Bil; 


IS THE 


Nos. 157 & 159 Superior Street, - - - C 


EVERY CONCEIVABLE SIZE AND STYLE, 


Ranging in Prices from $1.50 to $30.00. 








hicago, [ll 


i 








WELSBACH SYSTEM 
Incandescent Gas Lighting. 


OFFICE, DREXEL BUILDINC, PHILA., PA. 





At the Fall Session of the Board of Supervisors 
of Winnebago County. held at the County Court 
House, Oshkosh, Wis., Nov. 26, 1889, the report 
submitted by Mr. C. W. Cook, Chairman of the 
Committee on Public Buildings, recommending 
the use of the Welsbach Incandescent Gas 
Burner in the Buildings under their charge, 
was unanimously adopted, because of the ex- 
treme economy in the consumption of Gas and 


the superior character of the light obtained. 
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/ Vecupied Next Month by the 


KERR HURRAY HFG. 60 


FORT WAYNE, IND. 


GAS WORKS 














LAGLEDE FIRE BRICK MANUFACTURING COMPANY, 


ST. LOUIS, MO. 
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IT 18 THE COMING BENCH 





FOR MAKING COAL GAS. 




















It will Save from 50 to 

















60 per ct. in Labor. 














x ma et ie 




















he 


; ESTIMATES AND PUANS FURNISHED BY THE 


LACLEDE FIRE BRICK MP6, CO, ST. LOUIS, MO. 
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KIRKHAM, HULETT & CHANDLER, LIMITED. 


PATENT “STANDARD” WASHER-SCRUBBERS 


Erected and in course = teamed at present date: 








Altrincham .cccce secec. ----0- 600,00 | Dublin.............--+------ 


Capacity. 
Cubic per day. 
EES AIR 8 ERE 


Aldershot S's 
Allegheny, U.S.A 

Ashton-under-Lyne.. 
DI, save mesccansecses 1,500, 


EOC 1 
Animal Charcoal Co......... 200, 
Altoona, U.S.A... .......... 350,000 
EE ee ninw cope sens snccen 250,000 
cn bh enaiees swonee 1,000,000 
"s ee 
“6s a ee 1,250,000 
- phe obese sink enh 1,250,000 
igeheenss Shee ocenee 1,000,000 
le Ea 1,000,000 
aS pple neie naenn summian 3.000,000 
cama cope ceeeie 150,000 | Fran 
Baltimore, iy cccunad — 
seccee- ’ ’ 
- ----ee -1,000,000 
Balmain, N.S.W............ 125,000 
Bishops Stortford ............ 150,000 


Blackpool..........-.-..----- 400,000 | Gool 





ES 
sékebsndkecseb «nbn one 
D  pep amen sekea een 
De ches bake sosmenu genie ae 
OS eae. 250,000 
Birmingham. 000,000 
Birkenhead -2,500,000 
Blackburn. 500,000 
Bochum 600,000 
NS a 250,000 
Semon, veomenes RECER SE 2,000,000 
ED ckbehesies. nee semcne 1,500,000 
i OE re 300,000 
Barton-on-Trent. ............ 1,500,000 
Bareciona.........-.<........ 950,000) 
eee ----- 100,000 
ee 20,000 | 
2 ECR ete mees 20,000 | 
PT. on ntnbsnenae canes > Me 
Buffalo, U.S.A., Mutual. 750,000 
66 Citizen. 500,000 
Brookline, U.S.A..... .... 500,000 
EE EE See 
Berlin. ads: Sip Mein ee mene a a 
Bournemouth. --.. - - 
Bridgeport, U.S.A... 500,000 
Bremewiek ...065.... <2.-..- 300,000 
Beck & Co., St. Louis... 100,000 
Barmen Rittershausen....... 600,00) 
Bexhill ...... --- 125,000 
Brooklyn, US.A.. .- -1,000,000 
sis elena 1,000,000 
- - Nassau . 1,000,000 
Bruoner, Mond & Co. ....... 400,000 
Ee 2,600,000 
DS hbhesiwces Hine scons eee 
I sien -renes.coce anmiol 1,500,000 
Copenhagen ................. 200,000) 
ROTOR 288. ce sewsee eo see 200,000 | 
Columbus, U.S.A........ 500,000 
Cincinnati, “ ........ 1,500,000 
“ eS 1,500,000 
Chicago a oe 3,000,000 | Bec 
“6 oS 1,000,000 
6é eT 1,000,000 
- in og « seeeee cee eee---1,000,000 
Cre « see. ---~ 1,250,000 
Colonial ‘Gas Works eee 100,000 
ES ee ene , 
Charlottenburg. ............- Y 
pee ,000 
,, 100,000 
OS) eee 500, 
Dit icdaciinei iba neice: einen: 750,000 
e  lceeeben sett camente 1,000,000 
_ ee a ee 200,000 
Deriy. coos SOCE Cee See Seer eee 1,500,000 


apacity. 
Cubic feet per day. 
ss caitanaitnitaiads 








South Metropolitan Co:— 


Dumfries pdb Widiiiibe wenn 


eA Weslvich............-.. 
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Georgetown, U. S.A. 


Sees 
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eee eee wwe eeeeee 


eee wee te mm ee eee 
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BER» 


% 
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bem Cuba. . 
i ti6t Geis eeceee seck > 
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Luckenwalde...... Miiie Sees 


SR 


Lincoln, U.S. A 





Hampton Wick. ... 
Heckmondwicke 
Haverford west 
Halifax, N.S. 


Maidstone...........---- 


000 | Sheepbridge Coal Co.........” 40,000 
PEN Sauna ocssnwssduerapes 000 
000 | Singapore.......... ......... 





Kingston-on- Hull ... 





Bnet 8 te 


< wees tee wes seeees 


000 Nottinghan U.S. 


The ‘aii and Coke Co, : 
Beckton 


Schnee 


. 
~ 


Newport, SF aleaetnadeae tier: 


eee eee cee eee tees wees 


we wees tee eee tee eee ee 


- 


ww eS 


pereeucceseses= 


weet ewe wees ees cent 


oy 
= 


3535 


ee ewes eee eee eest 














s 


~ 


Cubic eet pe r 90,000 





Ober Schlesian ...... ........ 

Otto & Co.’s Coke Wonks. <a "500 000 
a res 2,000,000 
Parramatta, N. 8S. W.... .... 100,000 
ED oa chad seeaes ae ake 150,000 
Providence, if 2 ee 750,000 
--- 750,000 
PRE. c caandnapanstncecncon 000 
POO oink 6500s eh 2,500,000 
eee Se: ite 500,000 
Pete” U.S.A dakar 1,500,000 
een 560,000 
Pawtucket, “non - 500,000 
Puts ccnuns ascasveeed 250,000 
adclifte eccwcceccoscee SED 

DR iensasecwa dcewuen wien 250, 
Ds crins: soecensaeesed 1,000,000 
eee 200,000 
Richmond, U. S.A anh Bixee 250,000 
Roxb voy pao aubece 500,000 
Runcorn Soap io nem au 20,000 
Rockhampton, N. 8. W....... 125,000 
Os cancns sdccceces 1,500,000 
Reading .............--..--.. 2,000,000 
errr 200,000 
(ee ee-. - 1,750,000 
mene desnecenas eden sen 1,750,000 
ao. = ie in tes bae anes -eenen 1,750,000 
Bensthwitk: ....scacescoescees BD 
eS eer 1,000,000 
és 1,000,000 
es - 2,500,000 
as 50,000 
“ - 50,000 
Sunderland, . .... «1,500,000 
000 | St. Josephs, TED, conse: 250,000 
eases sapaeks Maiewia 100,000 
| ERE eee 300,000 
es ROOT onc cece sccsens 2,000,000 
2 ree 1,500,000 
St. Louis, U.S.A.......... 2,000,000 
i Sr aS 2,000,000 
ee ae eee, 1,000,000 
I si <i chandaeacewe 1,000,000 
Silesian Coal Co..... ........ 600,000 
San Francisco, U.S.A ....2,000,000 


- 


~~ 


DE Titsth etnies deeewebuias 
re 


000 

000 
i 000 
Totseubam .... .-...-.0...... 000 
000 

000 


Weston-su per-Mare Shaka eae 
Waltham 





Wormwood Scrubs........... A 
Williamsburg, U.S.A 600,000 
---- 600,000 
ee ee 150,000 
Ts cis. ttcncedsmah babaee 300, 
wheding,  < See ,000 
.... eae CC 
30, Se 100,000 
000 | Wilmin nm, U.S.A ...... 500,000 


Windsor, N.S. W............ 100,000 
.. _____ SEERA RAISE RCs 100,000 
Wellington, N. Z............ 250,(00 


000 Ss dead vada 175,000 
Wallen eton, U.S.A...... 2,000,0°0 

Wallasey ........ eoccesccccc. 750,000 
Sileuae. i is ig ci slut ttl sore 150,000 
eee ee ey , 00 
Woscester,U.5.A saataceet 750,000 
DPRCAiNDSSCEwS wwlesiees 500,000 

Yeoul pb alba Walon caves coccese 000 








SOLE ACENT FOR WESTERN HEMISPHERE, 


GEO. SHEPARD PAGE, 69 WALL STREET. NEW YORK. 
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THE UNITED 
GAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILADELPHIA. 














OFFICERS : 
WILLIAM W. GIBBS, President. EDWARD C. LEE, See’y and Treas. 
GEORGE PHILLER, Vice-President. ALEX. C. HUMPHREYS, Gen’! Supt. 


SAM’L T. BODINE, Gen’l Manager. WALTON CLARK, Ass’t Gen’l Supt. 








RANDAL MORGAN, Gen’l Counsel. H. H. EDGERTON, Chem. and Eng’r. 





DIRECTORS: 


GEORGE PHILLER, HENRY C. GIBSON, WILLIAM G. WARDEN, 
THOMAS DOLAN WM. T. CARTER, SAM’L T. BODINE. 





BUILDERS, LESSEES AND PURCHASERS OF 


A*CAS WORKS. 





Orders solicited from Large Cities, Small Towns, Niills, Institu- 





tions, Jrom all who want more Lighi for Less Money. 
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NATIONAL GAS LIGHT AND FUEL COMPANY, 


No. 218 La Salle Street, Chicago. 


THE SPRINGER SYSTEM 
Fuel and Riuminating Water Cas Works. 



























REEFHRREN CHS. 

People’s Gas Lt. & Coke Oo..Chicago, II. Minneapolis Gas Light and 
Illinois Light, Heat & Power Ds ninsenaccnect Minneapolis, Minn. 

CO... 2... eeeeeee ceee cee Chicago, Ill Bellevue Water and Fuel § Bellevue, Campbell 
Elgin National Watch Co. .. Elgin, Il. Gas Light Co.......... ; County, Ky. 
C. R. L. & P. R. R. Shops. . Chicago, Il. Bucyrus Gas Lt. & Fuel Co. Bucyrus, Ohio. 
Decatur Gas Lt & Coke Oo.. Decatur, Il. Morris Gas Co............. Morris, Tl. 
Niles Gas Light Co........ Niles, Mich. Los Angeles Gas Co........ Los Angeles, Cal. 
Newton Illuminating Co....Newton, Kansas. San Diego Gas Fuel & Elec- 
Wellington Light & Heat Co.. Wellington, Kansas. eee San Diego, Cal. 
Chippewa Falls Gas Lt. Co..Chippewa Falls, Wis. | Sioux Falls Gas Co......... Sioux Falls, Dak. 
Elkhart Gas L.t & Coke Co. . Elkhart, Ind. Dakota Gas and Fuel Co.. .Grand Forks, Dak. 
Madison City Gas Light Co. Madison, Wis. St. Johns Mutual Gas Co...St. Johns, Mich. 
South Bend Gas Light Co. .South Bend, Ind. Stillwater Gas Light Co... .Stillwater, Minn. 
Sheboygan National Gas Co.Sheboygan, Wis. St. Paul Gas Light Co..... St. Paul, Minn. 
Salina Gas Light Co....... Salina, Kansas, Emporia Electric and Gas 
The Rathbun Co....... .. Deseronto, Prov.Ont.| Light Co................ Emporia, Kas 
Jefferson City Gas Lt. Co . . Jefferson City, Mo. Van Wert Gas Light Co.. .. Van Wert, Ohio. 
Mankato Gas Light Co..... Mankato, Minn. Lansing Gas Light Co...... Lansing, Mich. 
Lima Gas Light Co........ Lima, Ohio. San Francisco Gas Lt. Co, ..San Francisco, Cal. 


| Shelbyville Gas Light Co. ..Shelbyville, Ind, 


| Great Falls Gas Light Co.. Great Falls, N. H. 
| Belleville Gas Co,.......... Belleville, Ontario 


Rochester Lt. and Fuel Co. . Rochester, Minn, 


| Northwestern Gas Light and 


| ere Evanston, III. 
Lincoln Gas Light Co...... Lincoln, Neb. 
Davenport Gas Light Co ... Davenport, Towa, 


Municipal Gas Co.......... Albany, N. Y. 
Alliance Gas Light Co...... Alliance, Ohio. 
New Gas Light Co......... Janesville, Wis. 
*Chicago Gas Light & Coke 

- BEES Se errr er ere Chicago, Tl. 
*Joliet Gas Co............. Joliet, Ills. 


*Superior Light & Fuel Co.Superior, Wis. 
*Kewanee Gas Light Co...Kewanee, Il. 
*Standard Gas Light Co....New York City. 





* Building. 


CUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 















GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it Gamedite to consult 
W. C. Whyte, who for over 30 years has made a specialty of 





Tank Sieneustien _ Mason Work. 


Fifty Tanks now in operation show the sort of work done. Address 


W.C. WHYTE, - No. 15 Cortlandt Street, N. Y. City. 
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CONNELLY & CGO,, 


SOLE MANUFACTURERS OF THEIR PATENTED SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying agent ever offered as a 
“ ” , i ' bet , 
IRON SPONGE. substitute for lime. Now used in every State in the Union, and purifying daily over 


thirty-five million cubic feet. Shoyld be used in every gas works. Its own saving will pay for it many times over. 








AUTOMATIC Has been on the market but three years, and in that time has been introduced more generally 

than any invention ever designed for use in gas works. Over two hundred of them now in 
GOVERNOR. use. Sensitive; reliable; perfectly automatic; reduces leakage ; satisfies consumers, and 
gives great relief to the Manager. No gas works is complete without one of these machines. 


STEAM JET Designed particularly for small works Combines Exhaust Tube, Steam Governor 

Gas Compensator, and Bye-Pass Valves in the most compact form possible; occupies 

EXHAUSTER. but little space; uses very little steam; operated by ordinary workmen; saves formation 

of carbon in retorts; increases yield 10 to 15 per cent. Specially adapted for mizing air with oil gas. No works 
too small to use them profitably. 


Prices given on all our specialties delivered at any point in the United States. Correspondence solicited. 


CONNELLY & CO., No. 111 Broadway, New York City. 


WILBRAHAM GAS EXHAUST ER ee een ett 











61 Oliver St., Boston, Mass. 


CONTRACTORS FOR ERECTING 


! ) = | COMPLETE STEAM OUTFITS FOR ELECTRIC 
a . | LIGHTING STATIONS. 


‘Steel Boilers set with Jarvis Pat. Boiler Setting 
To burn COKE SCREENINCS for Fuel. 
ARMINGTON & SIMS CO. ENGINES, 


Belting direct to Dynamos, without using Shafting. 


SEND FOR CIRCULARS. 


| REFERENCES.—Charlestown Gas & Electrie Light Co.. Charles 
town, Mass.; Schenectady Gas & Electric Light Co., Schenectady 
| N. Y.: Brookline Gas Co.. Brookline. Mass. 


Practical Electric Lighting! 


By A. BROMLEY HOLMES, A.M.L.C.E. 
With 87 Illustrations. Third Edition. Price, $1.00, 











Electric Light Primer. 
By CHARLES L. LEVEY. 


sp =——= —————— —— 


i = = 


| A simple and comprehensive Digest of all the most importan 
| facts connected with the running of the Dynamo and Electr:c 
Lights, with Precautions for Safety, etc. 


WILBRAHAM BROS. ecobites 


| 


PHILADELPHIA, PA. | A. M. CALLENDER & CO., 42 Pine St., N.Y. 











SELLING DEPARTMENT IN THE 
UNITED STATES. 

New York, {7 Cortlandt St. Westinghouse. 

Boston, Hathaway Building, | ‘pp = oo 

Pittsburgh, Westinghouse Build’g, [ "7 

Chicago, 156, 158 Lake St. 

Philadelphia, 608 Chestnut St. M. R. Muckle, Jr. & Co, 

St. Louis, 302, 304 Washington Av. 

Kansas City, 312 Union Avenue, 

Denver, 1330 Seventeenth St. 

Omaha, 1619 Capitol Avenue, F.C. Ayer. 

Pine Bluffs, Ark. Geo, H. Dilley & Sons, 

Salt Lake City, 2595, Main St. ) Utah & Montana 

Butte, Mont. i, Granite St. Machinery Co, 


San Francisco, 2{, 23 Fremont Street, Parke & Lacy Co, 
Portland, Or. — 33, 35N. Front St. Parke & Lacy Mch. Co, 


Condensing or 
COMPOUND Nor-Condensing. 
16 SIZES, 5 to 500 H. P. 

Not yet equaled b7 any form of Engine for 
“HIGH FUEL DUTY AND SIMPLICITY. 
13 Sizes in Stock. 


STANDARD 5 te 250 u. P. 


3000 in use in all parts of the Civilized World. 
6 Sizes in Stock, 


JUNIOR $1050 H. P. 
An Automatic Engine cheaper than a Slide Valve, 
Wet Buict. ECONOMICAL. RELIABLE. 
Over 300 Sold the First Year. 

All the above built strictly to Gauge with 
INTERCHANGEABLE PARTS. 

REPAIRS CARRIED IN STOCK. 

SEND FOR ILLUSTRATED CATALOGUES, 











Charlotte, N. C.36 College St.) . 
Atlanta, Ge. 45 8, Prior St. f ted A, Tompkins Co, 
Dallas, Tex. Keating Imp. & Machine Co, 
Chattanooga, Tenk., @& 6, B. James & Co, 


TheWestinghouseMachineCo 
PITTSBURGH. PA.U.S.A. 
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CHAPMAN VALVE MANUFACTURING 60,, gg Soar C0. 








MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ete. 


Also, Cate Fire Hydrants With and Without Independent 
Nozzle Vaive. All Work Cuaranteed. 
WORKS & GEN’L OFFICE: TREASURER’S OFFICE: 


Indian Orchard, Mass. 72 ye 112 Milk Sts, Boston, Mess, | 














Farson’s Steam Blower, er 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE | 995 co 954 River Stroet and 67 to 83 Vail AV. 









































OR OTHER WASTE MATERIAL. oe 
’ S¢s 
PARSON’S TAR BURNER, ads 
FOR UTILIZING OOAL TAR AS FUEL. g ya =F 
3. Seg 
PARSON’S AIR JET TUBE CLEANER, |3:: rit 
FOR CLEANING BOILER TUBES. > E Po e 
These devices are all first-class, They will be sent to any responsible party for trial. No sale| a 9 > aas 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. | Qf a B 
H. E. PARSON, Supt., 33 & 35 Liberty St., N.Y. £6 ! aid; 
- “|dy ee Teas 
F$@é $4 % 
y ROPE 438 
q a > 
== W OOD W ORK| _ John McLean 
Of Every Description fc i nog 
NEEDED BY GAS WORKS. | VALVES. 
298 Monroe Street, N. Y. 





SEND FOR OIRCULAR AND PRICE LIST TO 


BARTLETT, HAYWARD & CO.) |... 


Pratt and Scott Streets, Baltimore, Md. | CHURCH'S TRAYS A SPECIALTY. 


= | Rev ersia.e-Stroncest-Most Durane-Most Easicy Repainen. 


























VAN DUZEN| 


CAS ENGINE ‘The Management of Small 
Peace Gas Works. | 









No Extra WATER RENT 
or INSURANCE. 


mem) INSTANTLY STARTED. BY C. J. R. HUMPHREYS. 











DURABLE, RELIABLE, 
SAFE and ECONOMICAL. : 
Send for description and prices. Frice, $1. L NTH AVENUE. NEW YORK. 
A Van Duzen Gas Engine C0., Orders to be sent to A. MI. CALLENDER & CO., WE ALSO MAKE THE CHEAPEST AND STRONGEST 
FA 49 €. 2nd St., CINCINNATI, O. 42 Pine greet, New York. | REVERSIBLE BOLTED TRAYS IN THE MARKET, 


A. MacKinnon Machine Co., Agts., 22 Warren St., N.Y. 


THE CLERK GAS ENGINE Co,, 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WK. W. GOODWIN, Prest. E. STEIN, Sec. 8. LEWIS JONES, Asst. Sec. A. J. DOTY, Supt. 














The utility and convenience of the Gas Engine being no longer an open question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn ing, simplicity, and ease of keeping in repair, and that it gives the greatest 
amount of power for the least money (both in first cost and expense of running) of : my engine made. In support of 
this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York, 
in December, 1885, and heretofore published in these columns. These engines are espevially adapted for continuous 
running under heavy loads, and we can refer to Engines which have run 22 hours a day [r months at a time 


Made in Sizes of 5 10 15 20. and 25 Horse Power. All Enaines Guaranteed for One Year. 
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GAS STOVES. GAS METERS. GAS STOVES. 


THE AMERICAN METER eee 


MANUFACTURERS OF 


GAS METERS, 


Station Mireters, 
METER PROVERS, PHOTOMETERS, 


mit PRESSURE GAUGES OF ALL KINDS, 


Sta ard 3 Dia aphragm Gry ete Standard 2 Diaphragm Dry Met 


hideeatn for Testing the Quantity and Quality of om 


GAS STOVES FOR HEATING AND COOKING 


Sole Agents in the United States for 


Verity’s Patent | Ges Fires, 





































BACK OF GRATE. 











Circulars and Price Lists on Application. 








MANUFACTORIES, 


508 to 514 West Twenty-second St, N. Y. Arch and Twenty-second St., Phila. 
Nos. 244 & 246 North Wells Street, Chicago, IIL 








AGHENOIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street. San Francisco, Cal 
No. 810 North Second Street, St. Louis, Mo. 





CAS STOVE SHOW ROOMS, No 242 Sixth Avenue, New York City. 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK, 


RETORTS AND FIRE BRICK, 





J. H. CAUTIER & CO., 


CORNER OF 
GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 
MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER. C.E.GREGORY. C.E. GAUTIER. 


BROOKLYN 


Clay Retort & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay Hetorts, Fire Brick, 
Gas House and other Tile. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, 8S Van Dyke St., Brooklyn, N. ¥. 








LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


AND 


$T. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 
OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 


ST. LOUIS, MO. 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


_ ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 











| 








Works, 
LOCEPORT STATION, PA. 


ESTABLISHED 1864. —_ 


JAMES GARDNER, JR., 





Office, Rooms 19 & 20, Lewis Block, 
PITTSBURGH, PA, P. 0. Box 378. 


Successor to WirtLriAM GARDNER & BOoOn. 


Fire Clay Goods for Gas Works. 


CHAS. H. SPRAGUE & SON, No. 70 KILBY STREET, BOSTON, MASS., Agents for the New England States. 








mocE™ CHICAGO LAR 


Retort and Fire Brick Co., 


MANUFACTURERS OF 


Fire Clay Goods of all Kinds, 


AND BEST QUALITY ONLY. 


Regenerative Furnaces & Water Gas Goods. 
45th St., Clark to La Salle, Chicago. 














GEROULD'S IMPROVED RETORT CEMENT. 


A Cement for patching retorts, putting on mouthpieces, and 
making up all bench-work joints. This Cement is mixed ready 
or use. Economic and thorough im its work. Fully warranted 
© stick. For recommendations and price list address 


Cc. LL. GHROUVULD & CO., 
5 & 7 Skiliman St., Brooklyn, N. Y. 


Western Agent, H. T. GEROULD, Mendota, Dl. 


Parker-Russell 
Mining and Mfg. Go., 


American Central Building, 
Broadway & Locust, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of materials for 


GAS COMPANIES. 


We have studied and perfected three important points. Our re- 
torts are made to stand changes of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We furnish and build Half-Depth or Full 
REGENERATOR FURNACES 
of different kinds and most eee aty lee. 


City Office: 








| 
| THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT, BALTIMORE, MD. 


AvGusT LaMBLA, Vice-Prest. & Supt. 





Clay Retorts, Blocks & Tiles, 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim- 
mney Tops. Drain and sewer Pipe (from 
2 toe 30 inches) Baker Oven Tiles 
13x12x23 and 10x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS. 


Sele Agents the New England States. 











1889 DIRECTORY 1889 


OF THE GAS LIGHT COMPANIES of the UNITED STATES & CANADA. 


Price, 


$3.00. 


A. M. CALLENDER & CO., No. 42 Pine Street, N. Y. City. 
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HENRY MAURER & $0%,) oD. BRHDEL, 


H EXCELSIOR FIRE BRICK & CLAY ‘. CONTRACTOR FOR THE COMPLETE 


Bere amnees Erection and Equipment of Gas Works 


Clay Gas Ketorts, SOLE PROPRIETOR OF THE 
BENOH SETTINGS, FELOENNE PATENTS 


Fire Brick, Tiles, Etc. 
FOR NORTH AMERICA. 


FLEMMING’S — 


Generator Gas Furnace REGEN ERATIVE FURNACES. 


(900 Retorts are now fired in America by the Kloenne-Bredel System.) 














SEHLE-SHALING MOUTH PIBCES. 
| (Over 800 Now in Use.) 


Standard Condensers. Washer-Scrubbers. 
TAR WASHERS FOR WATER GAS PLANTS. 


(In use in the works of the Chicago Gas Lt. Co.) 


GASHOLDERS. 


i Bredel’s Automatic Gas Governor. 


Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J.; Mr 
KE. G. Cowdery, Milwaukee, Wis.; and Mr, Theo. Forstall, Chicago, Ills. 


Yor further infomation. address 


ta» | RED. BREDEL, 


J. H. GAUTIER & CO., - Jersey City, N.J, No. 208 East Seventeenth Street, N. Y. City. 


Address as above, or D. D. FLEMMING, Jersey City, N. J. | 


THE BRENNER SELF-SEALING RETORT DOOR. 


Simple, Strong, and Durable. 
CLOSES ABSOLUTELY TIGHT & IS LOCKED BY ACAM LEVER. ALL NECESSARY ADJUSTMENT FOR WEAR PROVIDED. 


BUILT BY 


_ SMITH & SAYRE MPG, CO,, 


o. 245 Broadway, =- = = = New York City. 


WILLIAM B. LUNDIE, Superintendent of the 42d Street Station of the Consolidated Gas 
Company, of New York, writes, under date of Jan. 4, 1889: 


‘We have 320 Brenner Self-Sealing Lids in use at this Station, built by the Smith & Sayre 
Mfg. Co. They require very little attention, and are the best of the kind that I have seen, giving 
Brenner Self-Sealing Retort Deor, —eutire satisfaction.” 


GREENOUGH'S G48 vs, ELECTRIC LIGHT. 30OKS. 


. DIGEST OF GAS LAW, ‘ cant eee eee Se seion of ¢ the | | | DISTILLATION OF COAL TAR AND 






































Price, $5.00. handsome pamphiet of £6 pages, entitled —— AMMONIACAL LIQUOR. 
Thies «valuable and important work, «copy |"Bynogeinenromgme mee onmsror EEE By Gnonox Lonam. Price $2.50 
of which shou in the possession of ev pay cuuihaewun Sane CO 
company in the country, whether large pos th ON Liga MowicxPAat CouNctt, Gey or crxcinsatt, |A TREATISE ON THE COMPARATIVE 
As a book of reference it will be found invaluable, sy pote a ccidieiieaiitias mliainun COMMERCIAL VALUES OF GAS 
ae Sars of the kind Fe we . COALS AND CANNELS. 
m pub in this country, and is most com- Prices. By D. ; 
. y Davi A. Granam. 8vo., Cloth. Price $8. 
wae. i eee apm on sooptes....... $40 eB copies....... SERA | Orders tor these books may be sent to this offcs. 
A. M. ’ £0 A, M. CALLENDER & C0., 
42 Pine Street, N. ¥. : 0 CAULENDER, a: OO. 4 Sor ee CY. OT. 49 Pins 82., N.Y. Orre 












- 
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GAS AND WATER PIPES. 


ENGINEERS. 





JAS. P. MICHELLON, Sec. 
WM. SEXTON, Supt. 


SAM’L R. SHIPLEY, Pres. 
HENRY‘“B. CHEW, Tre 


a TER IROV Wo 


scES! QUCESTER CITY, Wy. ), 


el 








GLOUCE STERIRON W( 


sar Gas War Pips Su Vales Fra Hyra Gash. 


Office, Rooms 61 and 63 Bullitt Building, 131 8S. 4th St., Phila., Pa. 


WARREN FOUNDRY AND MACHINE CO.. 


Established 1856. 











Works at Phillipsburgh. N. J. 
New York Office, 160 Broadway. 


Meee CAST IRON WATER AND GAS PIPE. 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches,.Bends, Retorts, etc., etc. 


DENNIS LONG & COMPANY, 


ar LOUISVILLE, KY., 




















Manufacture Exclusively 


CAST IRON GAS & WATER PIPE & SPECIAL CASTINGS 


OF ALI SIZES. 


Kine’s Treatise on Coal Cas. 


A stan ard text-book for the Engineers and Managers of Gas Works, and for all who are concerned 
or take an interest in the manufacture and distribution of Coal Gas, and in the utilization of the 
Secondary Products resulting thereform ; treating also of the Gas Engine, and of Gas Cooking and 
Beating Appliances. 











In 3 Vols. Price per Vol., $10. Sold either by Volume or in Sets. 


P. D. WANNER, Chairman. A. H. MELLERT, Mangr. he, wk 
R. B. KINSEY, Secretary. F, A. KNopP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd.. 
and READING FOUNDRY CO., Ltd., 


an eee Pa. 





Speciale—Flange Pipe, Valves and Hydrants 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. 160 Broadway, N. Y. 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 





GENERAL FOUNDERS AND MACHINISTS, 


Columbus, Chio. 


M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 19 Broadway, N. Y. 


_EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 























JOS. R. THOMAS, 


No. 42 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, ae — ESTIMATES 


Contracts taken for all Appliances 
required at a Cas Works, 
Either for New Works or Extensions to Old Plants. 


——____ 


(Successor to WM. FARMER) 
No. 94 Liberty St., N Y. City. 


GAS ENGINEER AND CONTRACTOR FOR THE ERECTION 
OF GAS WORKS, OR APPARATUS OF ANY 








CAPACITY. 
Pians and Specifications Furnished. 


WM. GARDNER, 


Cas Engineer, 


Lewis Block, Room 20, Pittsburgh, Pa. 


Those who intend to make alterations in existing gas plants, or 
who contemplate the erection of new works, will find it to their 








iuterest to open correspondence with the above. Plans mad 





AM. CALLLENDER & CO., 42 Pine St.. N. Y. 


and estimates furnished. 
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BARTLETT, HAYWARD & CO. 


Baltimore, | RAC. 











triple. Double, & Single-Lift > “i, PURIFIERS. 
GASHOLESS. ee CONDENSERS. 
(ro Holder Tanks. ie : Scrubbers, 
ar BENCH CASTINGS 
Cirders. OL STORAGE TANKS. 
prams. Se f Boilers. 


The Wilkinson t " Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


EAZ ELTON BOILERS. 
Gas Works Designed and Constructed. 


Pascal Iron Works, «:s2u"° Delaware Iron Works. 


MORRIS, TASKER & CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, Water = A. quam Works 








Bench Castings. Iron Roofs. 
Condensers. Street Stops, 

Scrubbers. Valves, etc. 
Purifiers. Stand-Pipes. 

Hyd. Carriages. Water & Oil 





Iron Floors, Tanks, all Sizes. 


Single, Double, and ' Triple-Lift Cas Holders. 


SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings 
Plans, Specifications and Estimates for all kinds of Machinery furnished on application, 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION, 


MILLVILLE, N. J 
ars 2 CHESTNUT ST 
ouster” RD, WOOD & GO., o(,asme 


























CAMDEN, 
GAST-IRON PIPE 1% to 72 inches ia Diameter. 
Water Machinery and Gas Apparatus. HEAVY CASTINGS. 
HOLDERS, PURIFIERS, FLOORS AND ROOFS, 
LAMP POSTS, CONDENSERS, FLANGED PIPE, 


BENCH WORK, FIRE HYDRANTS, 
METER CASES. 


2 Estimates and Specifications for 
“a NEW WORKS or EXTENSIONS 
or ALTERATIONS of OLD ONES. 

















- | HENRY PRATT & CO., acai 
Plans BUILDERS OF THE Ce all or N 
ae PRATT & RYAN WATER GAS GENERATORS, | es310375 
a or Arranged to Use Either Crude Oil or Naphtha. S H | d S 
mera ‘Condensers, Serbbers,Puviiers, and all Apparatus for Coal or Water Gas ected, BL 
_ IRON ROOFS, BOILERS, TANKS, ET sai 








Orders and Correspondence Solicited. 


ROOTS’ N EW GAS EXHAUSTER. 














CONST RUCTED> ON ENTIRELY “NEW PRINCIPLES. 
THE ONLY EXHAUSTER MADE WHERE 


The Parts Needing Attention are External and Easily Accessible. 


Senda for Descriptive Catalogue and Frice List. 


P. H. & F. M. ROOTS, ?etentees and Manufacturers, CONNERSVILLE, IND. 


8. S. TOWNSEND. Gen, Agt., 22 Cortlandt St., N. ¥. COOKE & CO., Selling Agts,, 22 Cortlanat St., N. Y. 

















Dec. 16, 1889. 


American Gas Light FZournal, 


879 








GAS WORKS APPARATUS AND CONSTRUCTION. 





GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(SUCCESSORS TO HERRING & FLOYD) 
Oregon Iron Works, 
W. 20th & 2lst. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 


Engineers and Contractors 


FOR THE 


CONSTRUCTION OF 
GAS WORKS. 


MANUFACTURERS OF 


All Kinds of Castings and 
General Ironwork 


GAS APPARATUS. 


Bench Castings, Regenerative and Half 
Regenerative Furnace Castings. 


Condensers, Scrubbers, Purifiers, 
Street Drips and Connections, 


Valves, 


Hydraulic Hoisting Purifier Carriage, 
Self-Sealing Retort Lids, Improved 
Valve Stand and Indicator, 
Seller’s Cement. 


Plans, Specifications, and Estimates furnished for Construction 
of New or Alteration of Old Works. 


Bouton Foundry Co. 


FOUNDERS AND MACHINISTS, 


CHICAGO, ILL. 


Gas Works Apparatus, 


PURIFIERS, CONDENSERS, 
Bench Work 
SPECIALS, LAMP POSTS, 
SCRUBBERS, 
Iron Roofs and Floors. 


Plans and Estimates furnished for new works or extensions of 
old works. 

















CONTINENTAL IRON WORKS. 


THOS. F, ROWLAND, Prest. 


WARREN E. HILL and CHaAs. H. CORBETT, V-Prests. THOS. F. ROWLAND, JR., Sec. & Tr 


P. 0. Station G., BROOKLYN, N.Y. 


ENGINEFRS AND MANUFACTURERS OF 


Gas Holders 
CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, SELF-SEALING RETORT LIDS! 
Hydraulic Mains, 


And all other articles connected with the man- 
ufacture and distribution of Gas. 














R. J. TARVIN, Sec. & Treas. 


Cco., 


H. RANSHAW, Prest. & Mangr. WM. STACEY, Vice-Prest. T. H. Brrcu, Asst. Mangr. 


STAcHY MEG. 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works 
Rolling Mill Machinery and Heavy Castings a Specialty. 


Eoundry : Wrought Iron Works: 
83, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 


Cincinnati, Onio. 











12. DEILY & FOWLER, 


Laurel Iron WorkEs. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 
GASHOLDERS., 
EXolders Built 1884 to 188s, Inclusive: 


Single and Telescopic. 


Newport, R. I. Long Island City, N.Y. Port Chester, N. Y. Malden, Mass. West Chester, Pa. (2d 
Portland, Oregon. Macon, Ga. New Rochelle, N. Y Paducah, Ky. Lancaster, Pa. (3d) 
Allegheny, Pa. (2d.) York, Pa. Salem, N. J. (3d) Norwich, Conn. Tacony, Pa. (two) 
| Atlanta, Ga. (2d.) Chester, Pa. Omaha, Neb. (2d) Seattle, W. T Mount Vernon, N. Y. 
N.Y.City (Central Gas Co)Hazleton, Pa. (24.) Lynn, Mass. (2d) San Diego, Cal. Binghamton, N. Y. 
Lynchburg, Va. (2d.) Statea Island, N. Y. Little Rock, Ark Northern Gas Lt. — of Concord, N. H. 
Saylesville, R. I. Saugerties, N. Y. Irvington, N. Y. New ag -* Dover, Del. (2d) 
Rondout, N. Y. Clinton, Mass. (Lan. Mills)South Boston, Mass. Westerly, Calais, Me. 

Atlantic — J. Chattanooga, Tenn. Rye, N. Y. (2) Willimantic: = New London, - (2d) 

Augusta, G Galveston, Texas. (34.) Woodstock, Ont. Montclair, N. J. West Chester, N. Y. 

Waltham, Mass. (2) Omaha, Neb. Malden, Mass. Attleboro, Mass. Bay Shore, L. 4 
a ag Pa. Fort Plain, N. Y. Washington, D. C. 


Staten Island, N. Y. (2d) Santa Cruz, Cal. 


New Castle, Pa Brunswick, Ga. Woodstock, Ont. Erie, Pa. 2d) 








SMITH & SAYRE MFG. COMPANY, 
245 Broadway, N. Y. 


Machinery & Apparatus for Gas Works 


Drawings, Plans, and Estimates Furnished tor the Improvement, Exten- 
sion, or Alteration of Gas Works, or for the 
Construction of New Works. 


G. G. PORTER, Prest. 


Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compensators, 
Condensers, Washers, Scrubbers. Isbell’s Patent Automatic Street Pressure Governor, 
Gas and Water Valves, Hydgaulic Main Dip Regulator, Bench Oastings, etc. 
Bozes sod “Standard” Scrubbers JIsbell’s Patent Self-Sealing Retort Doors, 


CHAS. W. ISBELL, Sec’y. 


Purifying 
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GAS COALS. CANNEL COALS. GAS ENRICHERS. 


impr SEC ESR ENTS & CGO. | =. sams 
228 & 229 Produce H=xchange, New YorkE. 


Cable Address, ‘‘PERKINS, NEW YORK.” Post Office Box 3695, New York. 
CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


HOW. W. LL. SCOTT, FPrest. M. HH. TAYLOR, Vice-Prest. 





This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


FrPoiInTs OF SHIPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 








Also, SOLE ACENTS for the 


BRECKENRIDGE CANNEL, 


OF BENTUCHY. 


Within the past two years we have delivered this Cannel to over ONE HUNDRED COMPANIES IN THIRTY- 
THREE DIFFERENT STATES, and it is now in use in some of the large Gas Works 


On the Continent and in South America, 


where it successfully competes with the Australian Shale. It is the ONLY AMERICAN GAS CANNEL of sufficiently 
high grade to warrant EXPORTATION TO EUROPE AND SOUTH AMERICA, and it is the only economical substi. 
tute for OIL OR NAPHTHA. ONE GROSS TON will produce 


aes ae ea ,,) 750,000 Candle Feet of Gas, and 26 Bushels 
1 of merchantable Coke weighing 900 Pounds 


or 15,000 “ “ 6560 “ ‘ 


This is the ONLY GAS CANNEL that will produce a REALLY MERCHANTABLE COKE. It can be delivered 
in parcels of one carload or more to any point in the United States or Canada. Cargo shipments of any size® 
required can be made from NEW YORK, PHILADELPHIA, BALTIMORE, or NEWPORT NEWS. Samples will 
be sent and particulars of price, etc., forwarded upon application to above address. 


JAMES & WILLIAM WOOD, |The Standard Oil Compaay, 


REFINERS OF 


Gas and Cannel Goal Contractors, NAPTHA AND GASOLINES. 


Ne. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. A160 MANUFACTURERS OF 


A 
Proprietors of the BATHVILLE COLLIERIES (which produce the a, beh “— for 


celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 
other Collieries. This Firm offer FOR ae isn ta area CAS. 


STANDARD CANNELS, “2° su cum 


Unequailed as Gas Enrichers. To Gas Companies. 
Also, WEST FAIRMONT CAS COAL, of W.Va.) inser stated preaure, sent tor ronmny mou 


X 2 . r . . Also, SERVICE CLEANERS, DRIP PUMPS, ana STREET 
Aualyses, prices, and all furtber information furnished on application to | MAIN PROVING APPARATUS 


Agency for U.S., Room 93, Nos, 2 & 4 Stone St, N.Y. City. | a Oe 
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Newbureh Orrel Coal and Coke Co, THE 
MITHING, AND G PENN GAS COAL GO. 


STEAM, SMITHING, AR AND SAS COALS, 
Foundry an 


Home Office, 33 §. i sre, "Bain, Mi. 


CHAS. MACKALL, Cen. Mangr. 
CHAS. W. HAYS, Agent, No. 1 Broadway, N. Y. 
Shipping Wharves, Locust Point, Baltimore. 


The Despard Gas Coal Co. 


MINERS AND SHIPPERS OF 


DESPARD GAS COAL, 


AND MANUFACTURERS OF 


Cork :E.. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 225 E. German St., “ “ 
ROUSSEL & HICKS, BANGS & HORTON, 
71 Broadway, N. Y. 60 Congress 8t., Boston. 





i AGENTS. i 

















Keller's Adjnstable Coke Crusher 


SIMPLE, STRONG, AND DURABLE. 
0, M, Keller, sec. & supt. Gas Lt.& Coke Co. Columbus, Ind. 
Correspondence Solicited. 


King’s Treatise on Coal Gas. 


The most complete work on Coal Gas ever published. 
Three Vols. Bound, $30. 














— 





ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec- 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50. 

ELEMENTARY ELECTRICITY, by Pro. F. JENKIN. 40 cts. 

ELECTRIC TRANSMISSION OF ENERGY, by G. Knapp. $3° 

ARC AND GLOW LAMPS, by J. Mater. Illustrated. $3. 

ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 

$2.50, 

MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents. 

ACCUMULATORS, by SIR D. SALOMONS. $1.20. 

DYNAMO BUILDING, by F. W. WALKER. 80 cents. 

ELECTRICAL TABLES AND FORMULA, by L. CLARK and 
R. SABINE. $5. 

ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G. 
ForBES. Paper. 40 cents. 

ELECTRIC LIGHT PRECAUTIONS, by K. HEDGES. Iilus- 
trated. $1. 

SUPPLY OF ELECTRICITY BY LOCAL AUTHORITIES, by 
K. HEDGES. Paper. 40 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. HOSPI- 
TALIER. $3. 





OFFER THEIR 


Coal, Carefully Screened & Prepared for Gas Purposes. 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office: 

209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 





Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No. 1 Broadway (Room 217) New York City. 


FRANCIS H. JACKSON, Prest. EDMUND H. MCCULLOUGH, V.-Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec 


THE WESTMORELAND GOAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 











POINTS OF SHoIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas: 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


The American Gas Engineer 
and Superintendent's Handbook. 


By WILLIAM MOONrE YY. 


Consisting of Rules, Reference Tables, and Original Matter 
Pertaining to the Manufacture, Manipulation, and 
Distribution of Illuminating Gas. 








350 Pages, Full Cilt Morroco. Price, by Mail, $3.00. 


A. M. CALLENDER & CO., 42 Pine St., N. Y. 
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GAS METERS. 


GAS METERS. 











GAS METERS. 





INTERNATIONAL--1876--EXHIBITION. 





The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & CO., 





Twelfth and Brown Streets Philadelphia Pa. No. 52 Dey Street, N.Y. City, and No. 75 North Clinton Street, Chicago, Ill 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the as of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDIOATION, and embody a number of sundry improvements whic) , 
with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, 
Secretary, pro-tem. 


Signed—A. T. GOSHORN, 
Director General 


J. RB. HAWLEY, 
President 











Dry Gas Meters. 


With 40 years’ experience and the 


AAI IT... Cor LS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 


Pressure and Vacuum Gauges. 


METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 











best facilities for menace 

indamecrenrs.eply. = '§ Patent Cluster Lanterns for Street Illumination. 
2508252 JOHN HILLEN’S BROOKLYN GAS METER WORKS, "°°" 

Pearl Street, N. ¥. 


MANUFACTURER 


IMPROVED GAS METERS 


REPAIRING OF METERS (of all makers) a specialty. All defective workin 
A guarantee is given with all work sent from this _— 


charge. 


arts are replaced without extra 
rite for Price List. 








SCIENTIFIC BOOKS. 








We are prepared to furnish to Gas Managers, and others interested in the topics treated of, the following 


books, at prices named : 


KING’S TREATISE ON THE MANUFACTURE OF COAL | 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with | 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $2,890. 

GAS CONSUMER'S GUIDE. $1. 

A GUIDE TO GAS LIGHTING. 40 cents. 


GAS MEASUREMENT AND GAS METER TESTING, by F. W. 
HARTLEY. $1.60 


GAS CONSUMER'S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 


with Special Relation to as, Heating, and Cooking “HOW TO MANAGE GAS, by F. WILRINS. 


Gas, by E. E. PERKINS. $1.25. 


PRACTICAL TREATISE ON HEAT, by THoMas Box. Sec- 


ond edition. $5. 


The above will be forwarded by express, upon receipt of price. 
We take especial pains in securing and forwarding any other Works that may be desired, upon 
All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 42 Pine Street, New York. 


above prices. 
receipt of order. 


GAS WORKS—THEIR gee ald CONSTRUCTION, 
PLANT, AND MACHINERY. $8. 


| COAL; ITS HISTORY AND USE, by Pror. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by CoLBuRN. 60 cents. 


THE GAS FITTER’S GUIDE, Showing the Principles and Prac- 
tice of Lighting with Coal Gas, by JOHN ELDREDGE. 40 
cents. 


— AND MANUFACTURING COAL GAS, HUGHES. 


THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. 
HUMPHREYS. $1. 

wg FOR GAS ENGINEERING STUDENTS, by D. LEE, 

cents. 

Paper. 20 cents. 

THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. SuaG. $1.40. 

DIGEST OF GAS LAW. $5. 


| DISTLLATION OF COAL TAR AND peppetacat LIQUOR, 
by GEO. LUNGE. New Edition. $12.50 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL- 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
8vo., Cloth. $3. 

GAS COMPANIES DIRECTORY. $3. 

GAS VERSUS ELECTRIC LIGHT. 50 cents. 

| THE eras GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MOONEY. $3. 


GAS ENGINE INDICATOR DIAGRAM, by W. E. AYRTON. 
Paper. 20 cents. 


ILLUMINATING AND HEATING GAS, by W. Burns. $1.50. 


er PIPES AND PIPE JOINTS, by M. M. PATERSON. 


| DESIGNING WROUGHT AND CAST IRON WORK, by H 
ADAMS. Paper. ‘hree parts, 60 cents each. 


| NOTES IN MECHANICAL ENGINEERING, by H. ADAMS. $). 
STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75. 


If sent by mail, postage must be added to 
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| SUGG’S ILLUMINATING POWER METER, 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “‘Invariable Measuring”? Drum. 


S10 North Second Street, St. Louis. 
222 Sutter Street, San Francisco. 


GAS METERS. GAS METERS. ; GAS METERS. 
GEO. J. MCGOURKEY, Prest. WM. H. McFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactories: | GSAS STOVES. ee 
” N T ‘a ol 177 Elm Street, Cincinnati. 
512 West 22d St., N. Y. SUGG@’S “STANDARD” ARGAND BURNERS, ) 244 & 246 N. Wells Street, Chicago. 
| 








HELME «& MciLHENNYy,Y, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 





~ 





7 





WM WALLACE GOODWIN, Prest. and Treas. WM. H. MERRICK, Vice-Prest. 8. L. JONES, Sec. . V. MERRICK, Supt. 


THE GOODWIN GAS STOVE AND METER CO, 


BSuccessors to WW. WW. GOoOoonrnvow in ck CO. 


1012, 1014 and 1016 Filbert St., Phila. Pa. 142 Chambers St., New York City. 716 Dearhorn, St., Chicago, Ills. 
WALDO BROTHERS, Agents, 88 Water Streets, Boston, Mass. 


MANUFACTURERS OF 


DRY AND WET GAS METERS, 


Station Meters (square, cylinancal, or in staves), Glazed Meters, King’s and Sugg’s Experimental Meters, Lamp Post Meters, etc., etc. Meter 
Provers (sizes 2, 5, and 10 feet), Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, Pressure Indicators 
(sizes 4, 6, and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Center Seals, Dry and Wet Governors, Exhauster 
Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete. Also, Testing 
and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Manufacturers of the “SUN DIAL” GAS STOVES, for Cooking and Heating. 


Goodwin's Improved Lowe’s Jet Photometer. Agents for Bray’s Patent Cas Burners and Lanterns. 
Special attention to Repairs of Meters and all Apparatus connected with the business. All work guaranteed first-class inovery particular. Orders filled promptly. 
G. B. EDWARDS, Manager, New York. S. S. STRATTON, Manager, Chicago. 








D. MCDONALD & CoO., 
GAS METER MANUFACTURERS. 


(Hstablished 1854.) 
51 Lancaster St., Albany, N.Y. 34 & 36 West Monroe St., Chicago, Ill. 
STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ETC 
) Also STAR GAS STOVES, RANGES, and HEATING STOVES. 


We use only the very best materials, and employ the most skilled labor, and by our long experience (32 years) and personal supervision of every detail, we 
feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from cur establishment will bear the State Inspector’s 
Banger, and will be fully warranted by us. Our Anaual and Calendar will be sent to Gas Companies upon application. 
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WE VY 


ONE-THIRD HORSE POWER “OTTO” GAS ENGINE. 








Fitted with Will Regulate its 
TUBE IGNITER, GAS CONSUMPTION 
and of hee 
THE MOST SIMPLE PROPORTION TO THE 
CONSTRUCTION. WORK DONE. 





Capable of Driving a No. 18 Enterprise or Star Coffee Mill, One Job Printing Press, Three to 
Four Fans, Dentists’ Machinery, Amateur Tools, Household Pumps, Etc. 


Many Valuable and Recent Improvements on all other Sizes, 


AMONG WHICH ARE 


INTERCHANGEABLE DUPLICATES OF SLIDES, PLATES, and. tatiana 
Sent with each Engine Free of Charge. Also, 


Power in Most Sizes has been Increased, while Floor Space has been Reduced. 


SINCLE CYLINDERS AND TWIN ENCINES; HORIZONTALS AND VERTICALS, COMBINED WITH 
WATER PUMPS, SEWACE PUMPS, AIR COMPRESSORS, DYNAMOS, ETC. 


Will Outdo in Economy and Every Other Respect the Rented or Electrical Power. 
SIZES, 1-3d to 100 HORSE POWER. 


“Otto Gas Engine Works,” 


SCHLEICHHR, SCHUM™M & CO., 
151 Monroe St. (Kent ?‘Iding), Chicago. 33d & Walnut Sts., Phila. 


NEW YORK AGENCY, 18 VESEY STREET. 








